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ABSTRACT
The purpose o f th is  study was to  determ ine the e f fe c t  o f  
age, and the in te n s ity  and frequency o f  va rious t ra in in g  schedules 
on running perform ance. The d is tance  the s u b je c t ran in  one 
m inute  was considered as h is  running perform ance. The in te n s i ty
i.
o f  h is  t r a in in g  schedule was e ith e r  one o r th ree  runs d u rin g  the 
c la s s  p e rio d ; the frequency o f t ra in in g  periods e ith e r  th re e  o r 
f i v e  days per week; and two d i f fe r e n t  age le ve ls  were under 
c o n s id e ra tio n .
The In v e s tig a to r  used 242 male phys ica l educa tion  s tuden ts  
a tte n d in g  B o lton  High School o f  A le xa n d ria , Lou is iana  fo r  the  
su b je c ts  o f  h is  te s t .  A l l  sub jec ts  were o f random s e le c t io n , w ith  
age being he ld  as a cons tan t fa c to r .  One age c la s s  was com prised 
o f  13^ to  15^ year o ld  s tu d e n ts ; the second age c la ss  o f 15s to  
172 year o ld  s tu d e n ts .
E ig h t groups, o f tw e n ty -fo u r s tuden ts  each, p a r t ic ip a te d  in  
runn ing  performances under d i f fe r e n t  types o f t r a in in g  schedu les. 
An a d d it io n a l two groups were c la s s i f ie d  as c o n tro l groups and 
p a r t ic ip a te d  in  re g u la r phys ica l education  c lasses during  the 
te s t in g  p e r io d . The c o n tro l groups were measured o n ly  a t the  
beg inn ing  and end o f  the s tu d y . Each week, measurements were 
recorded o f  the d is ta nce  covered by the sub jects  to  in d ic a te  trends 
o f  running perform ances.
v i l i
The e ig h t t ra in in g  schedule groups Invo lved  In  the study were 
v a rie d  as to  age, and the In te n s ity  and frequency o f  t r a in in g  sche­
du les , in  the fo llo w in g  manner:
Group Age In te n s i ty  
o f run
Frequency 
o f  run
I . 13 i to  152 years 3 runs d a ily 5 days per week
11. 132 to  1 5 i years 1 run d a i1y 5 days per week
I l l . 13z to  152 years 3 runs d a ily 3 days per week
IV. 13§ to  152 years 1 run d a ily 3 days per week
V. 15 i  to  17i  years 3 runs d a ily 5 days per week
VI . 15 i to  172 years 1 run d a ily 5 days per week
V II . 1 5 i to  17^  years 3 runs d a ily 3 days per week
V I I I . 15 i to  172 years 1 run d a i1y 3 days per week
The s t a t i s t i c a l  des ign  used to  analyze the outcomes o f  th is  
study was a th ree  fa c to r ia l  a n a lys is  o f  va ria n ce .
The re s u lts  o f  the In v e s t ig a t io n  were:
1. S ix  o f the t r a in in g  groups had a s t a t i s t i c a l l y  s ig n i f ic a n t
mean g a in  o f ove r seventeen yards, and two groups"had a 
s t a t i s t i c a l l y  s ig n i f ic a n t  mean ga in  o f over tw elve 
yards on th e ir  running perform ances.
2. There was a s ig n i f ic a n t  d if fe re n c e  between the mean ga in
o f  running performances between the two c o n tro l groups 
and the  e ig h t t ra in in g  groups In fa v o r o f  the t r a in in g  
g roups.
3 . There was a s ig n i f ic a n t  d if fe re n c e  between the mean gains
o f  the th ree -day-pe r-w eek, s in g le - ru n -d a ily  t ra in in g
Ix
group and the  rem ain ing s ix  t r a in in g  groups In fa v o r o f 
the rem aining groups. 
k. The F - ra t io  o f  the In te ra c t io n  e f fe c t  o f the In te n s ity -  
frequency v a r ia b le s  was s t a t i s t i c a l l y  s ig n i f ic a n t  a t 
the 5% le v e l .
From the  re s u lts  o f the In v e s t ig a t io n , the  fo llo w in g  conc lus ions  
can be drawn:
i
1. A s in g le  one-m inute run f iv e  days per week re s u lts  in  as
much Improvement in  running  performance as th ree  one- 
m inute runs, f iv e  days per week.
2 . The 13^ to  152 year o ld  s tu d e n t can Improve h is  running
performance as much as the )5z to  17s? year o ld  s tu d e n t.
3 . Running performances can be improved e q u a lly  as w e ll by
a th ree  day per week p ra c t ic e  schedule, as a f iv e  day 
per week p ra c t ic e  schedu le , i f  th re e  runs a re  executed 
du ring  each p ra c t ic e  se ss io n . 
k .  I f  a s in g le  one-m inute run Is  used a t  each p ra c t ic e  sess ion , 
the frequency o f  w orkouts must be on a f iv e  day per week 




The modern coach Is  a c o lle g e  graduate , versed In 
k in e s io lo g y , p h ys io lo g y , anatomy, hygiene, and phys ics .
He Is tra in e d  In teaching methods. The modern coach keeps 
a b rea s t o f  p h y s io lo g ic a l s tu d ies  re la t in g  to  fa t ig u e  and 
e x e rc is e , and Is  always on the lookou t fo r  new Ideas 
r e la t in g  to  any phase o f  h is  work. One o f  the most profound 
changes In  tra c k  coaching \ €  the re c o g n it io n  o f the need fo r  
f l e x i b i l i t y  o f  t r a in in g — the study o f  the a th le te  as an 
In d iv id u a l.  A lthough techniques may some day be an exact 
s c ien ce , teach ing them w i l l  never be, fo r  each a th le te  Is  a 
new p rob lem J
One o f  the o b je c tiv e s  o f any phys ica l education  program Is 
f i tn e s s  o f I t s  p a r t ic ip a n ts ,  and th is  Includes f itn e s s  o f the 
running  type which In h e re n tly  e n ta ils  an endurance fa c to r .  A high 
degree o f  c l r c u lo - r e s p lr a to r y  response denotes endurance p ro f ic ie n c y , 
and p h ys ica l educators subscribe  to  I t s  n e cess ity  fo r  a s ta te  o f 
top le v e l p h ys ica l c o n d it io n .
As shown In the chap te r o f re la te d  l i t e r a tu r e  In the f i e ld ,  
numerous p h ys ica l educa tion  leaders and coaches advocate a run o f 
about 300 yards as the bes t s in g le  te s t  fo r  the measurement o f  
c lr c u lo - r e s p lr a to r y  endurance.
Research s tu d ie s  have shown the advantageous e ffe c ts  o f  
t r a in in g  sessions on m uscular endurance, c lr c u lo - re s p lra to ry  endurance,
^ A v ia tio n  T ra in in g  Manual, M i l i t a r y  T ra ck , U. S. Naval 
I n s t i t u t e ,  A nn ap o lis , M aryland, 1 9 ^ ,  p . 6.
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and card lo-vascular endurance. Yet to  be ascertained, however, Is 
the actual amount o f tra in in g  necessary to develop the endurance 
fac to r o f an Individual to his maximum capacity .
There Is a prevailing  assumption that the longer the length 
o f the p ractice  sessions, the greater the Increase In running 
perfdrmances, more or less proportional to the length o f the practice  
periods. This has yet to be va lid ated . In most Instances, previous 
research along th is  lin e  has been dedicated to Ind iv idua l case 
studies and not treated on a group basis by s ta t is t ic a l  measures.
Track and F ie ld  coaches have pioneered the way w ith  regard 
to tra in in g  sessions for top running performances, yet they vary 
considerably In the amount o f practice they prescribe fo r  the ir 
subjects. A number of the mentors advocate d a ily  running distances 
that are many times the actual distance the runner w ill undertake 
a t a track meet. Some coaches recommend a c e rta in  number of re p e ti­
tions d a ily  o f the p a rtic u la r event his a th le tes  w ill  run. The 
variance o f these procedures points out the need of s ta t is t ic a l  
evidence for establishing re lia b le  tra in in g  schedules fo r running 
a c t iv it ie s  both fo r the physical education classes and the track 
squads.
I.  PURPOSE OF THE STUDY
The purpose of th is study was to  determine the e f fe c t  of age, 
and the frequency and In ten s ity  of various tra in in g  schedules on 
running performance, as measured by a one-minute run.
3
I I .  DELIMITATIONS OF THE STUDY
The s u b je c ts  In vo lve d  In th is  s tudy  were o f  random s e le c t io n , 
th e re fo re , I t  fo l lo w s  th a t  they represen ted  the average non-sk i l ie d  
p h ys ica l educa tion  pe rfo rm e r and the  groups fo llo w e d  the curve o f  
normal d is t r ib u t io n .  The p a r t ic ip a n ts  were checked, however, to  
See I f  they were fo l lo w in g  any o th e r  type o f  r ig o ro u s  t ra in in g  
procedure th a t w ould In tro d u c e  another v a r ia b le  besides the  d i f fe r e n t  
methods o f t r a in in g  schedu les . There were no boys who were p a r t i c i ­
p a tin g  In any a t h le t ic  program o r s im ila r  v igo ro us  t ra in in g .
The In v e s t ig a to r  had no c o n tro l ove r the sub jec ts  a f te r  school 
hours, nor co u ld  human v a r ia b le s  o f  d ie t ,  s leep , re s t,  e tc .  be 
standard ized f o r  a l l  p a r t ic ip a n ts .
Since th e  len g th  o f  the runn ing  tim e  was l im ite d  to  one 
m inu te , th is  s tu d y  does n o t In tend to  draw any conc lus ions  on the  
proper t ra in in g  schedule fo r  runs o f  lo n g e r or s h o rte r  d is ta n c e s .
11 I . DEFINITION OF TERMS
Running P erfo rm ance . Throughout th is  re p o r t ,  an in d iv id u a l 's  
running performance w i l l  re fe r  to  the d is ta n ce  th a t  he has covered, 
to the  c lo se s t y a rd , in  one m inute o f  t im e .
Control Group Y . C ontro l Group Y a re  the sub jec ts  between 
the ages o f 13a and 15^ y e a rs . They were measured on ly a t  the s ta r t  
and a t  the co n c lu s io n  o f  the  te s t in g  p e r io d . T h e ir  c lass pe riod  
a c t iv i t ie s  c o n s is te d  o f  normal p h ys ica l educa tion  performances.
k
C ontro l Group 0. C ontro l Group 0 was tre a te d  Id e n t ic a l ly  to  
C ontro l Group Y. The sub jec ts  were a l l  between the  ages o f  15 i and 
17 i years o f  age.
Experim ental Groups. The experim enta l groups re fe rre d  to  In  
th is  s tudy are one o r more o f the e ig h t groups o f su b je c ts  th a t 
p a r t ic ip a te d  In d i f fe r e n t  types o f t ra in in g  schedules th roughou t the  
te s t in g  p e r io d .
P repara to ry  T ra in in g  P e r io d . P r io r  to  the I n i t i a l  measurement, 
one week o f running w ith in  the " l im i t s  o f co m fo rt"  was experienced by 
a l l  s u b je c ts . Th is b lo ck  o f  tim e was c a lle d  the p re p a ra to ry  t r a in in g  
pe riod  and was e s s e n tia l from a phys ica l s a fe ty  p o in t o f v iew .
Group Numbering. For the remainder o f  th is  re p o r t ,  the  c la s s i­
f ic a t io n  o f  the e ig h t  d i f fe r e n t  t ra in in g  groups w i l l  be on a num erical 
b a s is .
Group In te n s ity  Frequency
Number Age_________________o f Run______________ o f  Run_________________
1. 13* to 15? years 3 runs d a lly 5 days per week
I I . 13 i to 15* years 1 run d a lly 5 days per week
I I I . 13? to 15* years 15z years 
17* years
3 runs d a lly 3 days per week
IV. 13 i to 1 run d a lly 3 days per week
V. 15* to 3 runs da11y 5 days per week
V I. 15£ to 17* years 1 run d a lly 5 days per week
V I I . 15* to 17* years 3 runs d a lly 3 days per week
V I I I . 15* to 172 years 1 run d a lly 3 days per week
CHAPTER I I
REVIEW OF RELATED LITERATURE
The studies re la ted  to the e ffe c t  o f d if fe r e n t  types of 
tra in in g  programs on runntng performances can be divided In to  two 
areas which are closely re la ted  to the problem. These two areas 
are composed of studies re la ted  to track a c t iv it ie s  and to  those 
of general physical education a c t iv it ie s .
I t  was found th at re la ted  l i te ra tu re  In track  a c t iv it ie s  
d ea lt p rim arily  with running performances for d if fe r e n t  distances 
as well as tra in in g  procedures. General physical education 
l i te ra tu re  which was reviewed gave prime concern to the physiolo­
g ical aspects of human endurance and physical f itn e s s  of the body. 
Also c ited  In th is  section are studies where the measurement of 
c lrc u lo -re s p lra to ry  endurance has been a run o f various lengths.
For Improved reading comprehension and c o n tin u ity , the reviewed 
l i te ra tu re  was divided Into these two groups.
I .  STUDIES RELATED TO TRACK ACTIVITIES
The existing theories on the proper amount o f tra in in g  fo r  
running performance show great variances of opin ion. Ken Doherty*
*Ken Doherty, In ternational Track and F ie ld  Digest (Ann Arbor, 
Michigan: Champions on FI 1m, 195<J,) p. 15.
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made the fo llo w in g  sta tem ent be fo re  an In te rn a tio n a l group o f tra c k  
coaches a t a C a l i fo rn ia  Track C l in ic :
The o th e r day I rece ived  the re s u lts  o f  a survey o f  such 
r e la t iv e ly  s im p le  m a tte r as how to  t r a in  fo r  the MfO. Some 
e ig h ty  coaches gave th e i r  t r a in in g  schedules fo r  t h e ir  most 
ou ts tand ing  q u a r te r -m lle rs ,  men th a t averaged b e t te r  than 50 
seconds In  perform ance. There was l i t t l e  agreement among 
these coaches, n o t m ere ly In d e ta i ls ,  bu t In bas ic  Ideas. The 
range In  method was ve ry  marked, w ith  workouts v a ry in g  from 
repeated 660 's  du rin g  the la te -season  to  repeated a l l - o u t  
s p r in ts  as soon In  the year as muscle co n d ltlo n s  would a llo w .
2
Lowe and P o r r l t t  In  th e i r  book e n t i t le d  A th le t ic s  s ta te :
In t r a in in g  o f  a l l  k inds I t  Is w ise never to  do too  much.
The o b je c t o f  t r a in in g  Is  n o t to  break records o r to  exhaust 
o n e s e lf, bu t to  Improve s ty le  and techn ique and to  s to re  up 
energy fo r  the race . For th is  reason I t  Is  an e x c e lle n t th in g , 
once stam ina Is  assured, to  p ra c t ic e  over d is tances  which are 
s h o rte r than the  race . There Is  no question  about being ab le 
to  s tay  the course In races— excitem en t and f i tn e s s  w i l l  always 
c a rry  one home. T h e re fo re , a q u a r te r -m lle r  w i l l  b e n e f it  I f  he 
goes 300 ya rds ; a h a l f - m l le r ,  440 o r 600; a m lle r ,  h a l f  o r 
tw o - th ird s  a m ile .  And one should avo id  running o n e se lf out 
In  p ra c t ic e — th a t Is n o t the aim o f  t r a in in g .  The len g th  o f 
tim e re q u ire d  fo r  s p e c ia l t r a in in g ,  once the runner Is  f i t ,
Is , as a minimum, about two o r th re e  weeks.
This v ie w p o in t on t r a in in g  methods was s u b s ta n tia te d  by 
3
Charles Paddock, U n ited  S ta tes  Olympic tra c k  champion, who s ta te d :
I would l ik e  to  again  emphasize the Importance o f  not 
overworking In p ra c t ic e .  I t  Is  a b s o lu te ly  unnecessary to  work 
so ha rd . Some s tre n g th  should  always be l e f t  In  rese rve , and 
even a f te r  an occas iona l tim e t r i a l  when one Is ou t to  ge t 
good re s u lts ,  a s ta te  o f  exhaustion  should n o t e x is t .  F ifte e n  
m inutes a f te r  an a th le te  has f in is h e d  a p ra c t ic e  q u a rte r o r 
h a lf  m ile , he should fe e l ready fo r  another one. But no t take I t !
2
D. G. Lowe and A. E. P o r r l t t ,  A th le t ic s  (London: Longmans 
Green and Company, 1929), p . 173.
Charles W. Paddock, T rack and F ie ld  (New Y ork : A. S. Barnes 
Company, 1933). pp. 4 6 -^7 .
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4D r. John Cherry and W a lte r Boehm were advocates o f  a t r a in in g  
p e rio d  fo r  tra c k  a th le te s  th a t Inco rpora ted  e x te ns ive  running re q u ire ­
ments. They claim ed th a t the o ld  American system o f a tte m p tin g  to  
develop stam ina du ring  the week and run co m p e tit iv e  races on F rid ay  
o r Saturday had proven I t s e l f  l ik e ly  to  produce both mental and 
p h ys ica l fa t ig u e ,  and f a l l s  to  develop the req u ired  amount o f  s tam ina. 
To compete on an In te rn a t io n a l le v e l,  p resen t-day Americans a re  going 
to  have to  t r a in  the year around.
5
As e a r ly  as 1925, H arry G i l l  was an advocate o f  a l ig h t  
t r a in in g  schedule fo r  h is  q u a rte r m lle rs .  He o u tlin e d  work a t  th ree  
d i f fe r e n t  d is tances  during  the week fo r  h is  runners. The f i r s t ,  
which was u nde r-d ls ta nce  work, was run fo r  p ra c t ic e  In ju d g in g  the 
pace. Another day the exact d is ta nce  o f  the man's race was run , and 
o ve r-d ts ta n ce  workouts a lso  were run to  develop endurance and f in is h ­
ing abl 11 ty .
G i l l  d iv id e d  h is  d a lly  t ra in in g  schedule as fo llo w s :
P re lim in a ry  T ra in in g
For the f i r s t  week o f  the  season the d a lly  workout should 
c o n s is t o f  a few runs o f  100 to  150 ya rds . In th is ,  pay 
a t te n t io n  to  the running form such as a c tio n  o f  the le g s , arm 
sw ing, e tc .  Walk around a few m inutes a f te r  each run . Take 
one lap  around the tra c k  a t  a slow pace and f in is h  the day 's  
p ra c t ic e  w ith  a few m inutes on the chest w e ig h ts .
For the second week, s t a r t  the  d a l ly  p ra c tic e  w ith  two or 
th re e  m inute  Um bering up runs. Then run a slow 440; re s t  fo r  
15 o r  20 m inutes and run ano the r.
If.
Dr. John Cherry and W a lte r Boehm, "The C o n tro lle d  In te rv a l 
Method o f  D is tance T ra in in g , "  A th le t ic  J o u rn a l, October, 1956, p . 14.
^H arry  G i l l ,  T rack and F le ld  A th le t ic s  fo r  Coach and C o n te s ta n t, 
(Champaign, I l l i n o i s :  B a ile y  and Htmes, 1925), pp. 41-45.
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In a th i r d  week o f p re lim in a ry  w ork, a l i t t l e  s ta r t in g  p ra c t ic e  
may be added to  the work a lread y  de scrib e d .
Regular T ra in in g
Monday— Warm up with l ig h t  running; take three or four s ta rts  
running 25 or 30 yards each time, then run a quarter In 
57 or 58 seconds. Rest by walking around, then t r o t  around 
the track once. Finish by spending a few minutes on the arm 
and body exercises.
Tuesday— Run a 660 In 1:30 o r 1:35 a f te r  some l ig h t  p re lim in a ry  
work and fo llo w  w ith  the same 1Ig h t e x e rc is e s .
Wednesday—Make the q u a rte r m ile  the  p r in c ip a l run on th is  day, 
a l i t t l e  fa s te r  than the run on Monday. F o llow  w ith  l ig h te r  
runs and e xe rc ise s .
Thursday—Warmup, and then run 300 yards a t a good 440-yard 
pace. F in is h  up w ith  a l ig h t  ru n .
F rid ay— L ig h t runn ing , passing the ba ton , and a l i t t l e  s ta r t in g  
p ra c t ic e  Is  enough.
Saturday— C om petition  o r tim e t r i a l s .
Another advocate o f a l ig h t  type o f w orkout fo r  q u a r te r -m lle rs
g
was T. E. Jones. He was e s p e c ia lly  In s is te n t  th a t  the  a th le te  d id  
no t t r y  to  run w ith  best e f f o r t  u n t i l  a f te r  a s ix-w eeks t r a in in g  
p e r io d . T h is  p re p a ra to ry  t r a in in g  p e rio d  was to  be made up o f  h a l f -  
m ile  Jogs, and s p r in ts  o f 110 and 220 yards a t f o u r - f i f t h s  speed.
The general p lan o f workouts a f te r  the  p re p a ra to ry  p e rio d  was 
over d id  no t s p e c ify  numbers o f  repea t runs, b u t was p laced on an 
In d iv id u a l bas is  w ith  emphasis on speed runs one day and endurance 
runs the n e x t.
In sharp c o n tra s t to  the l ig h t  t ra in in g  schedule o f  Jones,
7
Mortensen and Cooper recommended the fo llo w fn g  t r a in in g  schedule
S '. E. Jones, Track and F ie ld  (New Y ork : C harles S c r ib n e r 's  
Sons, 1930), p. 38.
S e sse  P. Mortensen and John M. Cooper, T rack and F ie ld  fo r  
Coach and A th le te , (Englewood C l i f f ,  New Je rsey : P re n tlc e -H a l1, In c . ,  
19597, PP. 56-59.
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fo r  q u a r te r -m lle rs  d u ring  m id-season:
Monday:
1. S tre tc h in g  exe rc ise s
2. Wind s p r in ts  and Jog 4 laps
3. 3 X 330's a t f u l l  speed (5 m inutes re s t stop)
4 . Jog and w a lk  2 laps
Tuesday:
1. S tre tc h in g  exe rc ises
2. Wind s p r in ts  and jo g  4 laps
3. 4 X 220's a t  f u l l  speed (5 m inutes re s t stop)
4 . Jog and wal k 2 1aps
Wednesday:
1. S tre tc h in g  exe rc ise s
2. Wind s p r in ts  and jo g  4 laps
3. 5 X 150's a t  f u l l  speed (5 m inute re s t s top)
4 . Jog and w a lk  2 laps
Thursday:
1. S tre tc h in g  exe rc ises
2. Wind s p r in ts  and jo g  4 laps
3. 3 X 100's a t  f u l l  speed
4 . 3 X 100's o u t o f  b lo cks , f u l l  speed f i r s t  20 ya rds,
then 440 pace
5 . Jog and w a lk  2 laps
F rid ay :R e s t
S a tu rday: C om petltlon  l ,
John Landy, one tim e w orld  record  h o ld e r o f the m ile  run, 
was a man who p o p u la rize d  hard workouts fo r  runners and swimmers.
g
H erbe rt Wind described  Landy as an In tense  young c o lle g e  boy who
se t o u t to  make h im s e lf a "ru nn ing  a n im a l."  Wind s ta te d :
He fo rced  h im s e lf to  the p o in t o f exhaustion in  h is  d a lly  
w orkou ts ; a t  one p e r io d , emphasizing In te rv a l- ru n n in g , he 
ran as many as a dozen In c re d ib ly  fa s t  a l l - o u t  quarte rs  each 
a fte rn o o n . He lea rned  en rou te  th a t  pushing one's s e l f  past 
reasonable strenuous l im i t s  d id  no t b r in g  on sta leness and 
th a t I f  an a th le te  s tu ck  to  a schedule over a long pe riod  the
^Herbert Wind, "The Wi l l  and the Way," Sports Il lu s tra te d , 
May 23, I960, p. 84.
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body would respond. H is d id . He a c tu a lly  d id  tra ns fo rm  h im s e lf  
In to  a running an im a l, w ith  an e n t i r e ly  d if fe r e n t  p u lse  and h e a rt 
beat and lung ca p a c ity  than the average man. The p o in t  Is t h is :
I f  young A u s tra lia n  g i r l s  o f  12 are nowadays swimming 12 m ile s  a 
day, I t  a l l  goes back to  Landy, fo r  a lthough the h e a v y - tra in in g  
advocates In the o th e r spo rts  were a r r iv in g  a t these same 
conclus ions Independently , I t  was the g re a t m lle r  who drama­
t iz e d  fo r  h is  countrymen the nature  and e x te n t o f  I t s  v a lu e .
g
George Eastment, coach o f  Manhattan C o llege , adm its th a t  he 
favo rs  under-d I stance runn ing , bu t q u a li f ie s  the sta tem ent w ith  the  
ob se rva tio n  th a t the a th le te  must have a t  le a s t two years experience  
and s tre n g th  through o ve r-d is ta n ce  work be fo re  h is  legs o r  body as a 
whole w i l l  stand up to  a rea l heavy program o f speed w ork .
Eastment mentioned th a t many years ago t ra in in g  was conducted 
by most on a two- or th ree -day  a week b a s is , w ith  the g re a te s t 
emphasis on o ve r-d fs ta n ce  t r a in in g .  L a te r, the p a tte rn  changed, and 
the runners concentra ted on speed work as evidenced by the  repeated 
numbers o f  100 's , 150's and 220's in  th e ir  work schedule .
W ith regard to  the va lue  o f  o ve r-d ls ta n ce  running fo r  endurance, 
and under-d  I stance running fo r  speed b e n e f its ,  H a cke r^  is  not in  
agreement. He fe e ls  th a t i t  Is  b e tte r  to  shorten the to ta l  re s t o r  
quicken the  pace and s t i l l  keep w ith in  the l im i ts  o f the race th a t  
Is being prepared fo r ,  than to  run more repeat runs as the  man's 
c o n d it io n  improves.
There Is c e r ta in ly  no b e tte r  way to  b u ild  endurance than 
to  fo rc e  y o u rs e lf  to  run again when o n ly  p a r t ia l l y  recovered.
I t  seems I l lo g ic a l  to  Jog o r run o ve r-d I stances when y o u 'l l
Q
George Eastment, "The 400 Meter Run," C lin ic  notes com piled by 
In te rn a tio n a l Track and F ie ld  D ig e s t, (Ann A rbo r, M ich igan: Champions 
' on F ilm , 1956), pp. 55-60.
^ °R ic h  Hacker, "Q u a lity  T ra in in g  In D istance P ra c t ic e , "  S c h o la s tic  
Coach, V o l.  29, No. 8, A p r i l ,  I960 , pp. 16-18.
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never do I t  In  your race . The le v e l o f  " p e r fe c t io n "  a tta in e d  
d ir e c t ly  c o rre la te s  w ith  the success achieved In equating  
p ra c t ic e  w ith  the rea l th in g .
Repeated s h o rt d is ta n ce  speed runs as a c o n d it io n in g  program 
has support from D r. S id R ob inson^ who s ta te d  th a t :
Coaches have found In p ra c t ic e  th a t e x c e lle n t c o n d it io n in g  
work fo r  runners o f a l l  d is tance s  Is the repeated running o f 
s h o rt d is tances a t  a fa s t  ra te  w ith  sp e c ia l a t te n t io n  to  form . 
The runs are repeated a f te r  s h o rt In te rv a ls  be fo re  recovery 
from the preceding runs has o ccu rre d . The s c ie n t is t  has 
found th a t a man w i l l  accumulate a h ig h e r la c t ic  a c id  In the 
b lood stream In  th is  type o f  work (one o f  the e f fe c ts  o f 
fa t ig u e , and th e re fo re , one o f  the means to  b u ild  endurance)
. than he can In a sus ta ined  run o f  the same to ta l d is ta n c e .
Thus, the coach Is  schoo ling  h is  men In to le ra t in g  h igher 
la c t ic  a c id  and s t i l l  having good form .
Since one o f the b a s ic  problems In endurance work Is 
develop ing a to le ran ce  fo r  fa t ig u e ,  I t  seems obvious th a t repeated 
speed work can be c la s s i f ie d  as an e x c e lle n t and, In some ways, the 
best endurance w orkou t.
The t ra in in g  schedule o f Jim Lea, who s e t the w o r ld 's  record
fo r  the  440 yard dash a t Modesto, C a l i fo rn ia  on June 26, 1956 c a l ls
fo r  a s ix -d a y  a week w orkout, and Inc ludes many re p e t it io n s  o f  runs
12
a t va r io u s  d is ta n ce s . Fred W il t  g ive s  the t r a in in g  schedule o f Lea 
as fo l 1ows:
Sid Robinson, an unpub lished ta lk  b e fo re  the N ationa l 
C o lle g ia te  C ross-Country Coaches M eeting, East Lansing, M ich igan,
19^7 > as found In D oherty, Kenneth, Modern T rack and F ie ld  (New Jersey: 
P re n tic e  H a ll,  In c .,  1953), p. 183.
12Fred W i l t ,  "T rack T ra in in g  and Performance P r o f i le s , "  
S c h o la s tic  Coach (New York: V o l. 29, No. 8, A p r i l ,  I9 6 0 ), pp. 12-14.
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F a ll T ra in in g
November and Decembei— 30 to  45 m inutes o f F a r t le k  d a lly  
on grass In pa rk .
W in te r T ra in in g
A l l  runs to  be repeated a f te r  w a lk ing  u n t i l  n e a rly  
recovered.
Monday: 4 x550 yards In 75 seconds each 
Tuesday: 10 x 220 yards In  30 seconds each 
Wednesday: 5 x  440 yards In 58-60 seconds each 
Thursday: 10 x  150 yards a t  3 /4  f u l l  speed 
F rid a y : 3 x  660 yards a t 1:30 each 
Saturday: 45 m inutes F a r t le k  In park 
Sunday: re s t o r repea t S a tu rday 's  schedule
Summer T ra in in g
A l l  runs to  be repeated a f te r  w a lk ing  equal d is ta nce  o f  run.
Monday: 8 x  330 yards In 37"39 seconds each 
Tuesday: 10-15 x 220 yards in  24-28 seconds each 
Wednesday: 6 x 440 yards In 52-55 seconds each 
Thursday: 10-15 x 150 yards (a g a in s t team-mates)
F rid a y : Rest
S aturday: C om petition
Sunday: Rest o r 30-45 m inutes F a r t le k
In h is  d iscu ss io n  on the t ra in in g  fo r  the 400 meter dash,
13Herb McKenley, form er w orld  champion, recommends In te rv a l funning 
us ing  440 yards as the d is ta n c e , w ith  a s top  watch as a g u ide .
Increased re p e t it io n s  are used depending on the a b i l i t y  o f  the 
In d iv id u a l.  Some w orkouts on s h o rte r  s p r in ts  were a lso  In d ica ted  
In the program.
14O'Connor c i te s  an example o f  a runner perfo rm ing  m a g n if ic e n tly  
us ing  ten days o f  t r a in in g  a f te r  a la y - o f f  o f  many weeks.
Herb McKenley, "The 400 Meters D ash," from c l in i c  notes 
com piled by In te rn a tio n a l Track and F ie ld  D ig e s t, (M ichigan: Champions 
on F ilm , 1956) pp. 65 -^8 .
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W. H aro ld  O'Connor, "C om pe titive  Season C o n d it io n in g ,"  
S c h o la s tic  Coach, (New Y ork : V o l. 29, No. 6, February, I960) pp. 34-36.
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C h a rlie  Jenkins pu t In less than two weeks o f In te n s iv e  
t ra in in g  be fo re  e n te r in g  the 600 yard race a t the Boston Garden and 
f in is h e d  second In  a f i e ld  packed w ith  m iddle d is ta nce  s ta rs .  A 
fu r th e r  study o f  Je n k in s ' races fo r  the  re s t o f  the season showed 
th a t even In the races he won he d id  no t show any a p p re c ia b le  
Improvement In tim e over h is  f i r s t  race .
Authors Bresnahan and T u t t le ^  advocated a s ix -d a y  a week 
t ra in in g  schedule fo r  th e ir  q u a rte r-m lle rs  du rin g  the pre-season 
w orkou ts . They were unique In the sense th a t they termed the ^ 0  
ya rd  run a m iddle d is ta nce  run, (most authors contend the  A40 Is 
a s p r in t )  and as such they combined the t ra in in g  program along the 
l in e s  o f  the h a lf -m ile  run . A ty p ic a l weekday session was presented 
a s :
Monday:
1. S ta r t  w ith  a jo g  o f 250 ya rds , a w alk o f 50 yards
and a run o f 220 yards a t th re e -fo u rth s  e f f o r t .
2 . Do f iv e  m inutes o f e xe rc ise  work.
3 . Take two s ta r ts ,  w ith o u t the gun, running 100 yards 
a t n in e -te n th s  e f f o r t .  Rest fo r  f iv e  m inu tes.
4 . Take one s ta r t  w ith  the gun, running 95/100th  e f f o r t  
(ac tua l running pace In c o m p e tit io n ) and g ra d u a lly  
a l t e r  the  cadence to  one no rm a lly  assumed In  the m idd le  
d is ta nce  race . Run a to ta l  d is ta nce  o f about 200 ya rd s .
5 . Run 660 yards a t 7 /8  e f f o r t .
6 . Jog kkO ya rd s ; ge t a sponge bath and massage.
Tuesday:
1. C om petition  warmup.
2. Run a tim e t r i a l  o f  330 ya rd s .
3 . Rest tw enty to  t h i r t y  m inu tes.
k.  Run a t  n in e -te n th s  speed, a 110 yard  dash.
5 . Do a few m inutes o f c a lis th e n ic s ,  Jog ¥ f0  yards on g rass, 
te p id  shower and massage.
15George T. Bresnahan and W. W. T u t t le ,  Track and F ie ld  A th le te s , 
(S t. L o u is : C. V. Mosby Co., 19^7)» PP. 125-29.
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Wednesday:
1. Jog 300 yards on g ra ss , fo llo w e d  by a run o f  200 yards 
a t  th re e - fo u r th s  e f f o r t .
2. Take th ree  to  f iv e  m inutes s tre tc h in g  e xe rc ise s .
3. S tr id e  220 yards a t  n in e - te n th s  e f f o r t  (coas ting  p ra c t ic e )  
then con tinue  runn ing  fo r  150 yards a t  normal m idd le  d is ­
tance s t r id e .
4 . Run 250 yards a t o n e -h a lf e f f o r t ,  and then 50 yards a t 
s p r in t in g  speed.
5 . Tepid shower and massage.
Thursday:
1. Jog 440 yards on g ra s s .
2. Do o p tio n a l work th a t  seems to  need Improvement 
( s ta r ts ,  pace, c o a s tin g , e t c . ) .
3. Jog 440 yards and s p r in t  50 yards a t n in e -te n th s  e f f o r t .
F r id a y :
1. E ith e r  complete absence o f  workouts o r  ve ry  l ig h t  running 
c o n s is t in g  p r im a r i ly  o f c a lis th e n ic s  and Jogging about 
the tra c k .
Saturday:
Competi t io n .
The tra c k  coach a t  M ichigan S ta te  U n iv e rs ity  In the 1930's 
16was L loyd  W. O lds, who p re sc rib e d  the fo llo w in g  work schedule fo r  
h is  q u a rte r-m i1e rs :
Monday:
1. Warm up by Jogging 5 m inutes on g rass .
2. Take s tre tc h in g  and bending e xe rc ise s .
3. Run 300 yards a t a q u a rte r pace.
4 . Walk u n t i l  re s te d .
5 . E xerc ise  upper body on w e ig h ts .
Tuesday:
1. Warm up by Jogging 5 m inutes on g rass .
2 . Take s tre tc h in g  and bendtng e x e rc is e s .
3 . Run a MfO w ith  a b u rs t o f  speed a t f in is h .
4 . P ra c tic e  a few s ta r ts  w ith  gun.
5 . E xe rc ise  upper p a rts  o f  body.
16L loyd  W. O lds, T rack A th le t ic s  and Cross C ountry , (New York: 
A. S. Barnes and Co., 1930),' pp. 42 -43 .
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Wednesday:
1. Warm up by jo g g in g  5 m inutes on g rass.
2. Take s tre tc h in g  and bending e xe rc ise s .
3 . Run 660 o r 880 yards a t  a slow pace.
h. S p r in t  two 75 yards w ith  re s t In  between.
5. E xe rc ise  upper p a r t  o f  body.
Thursday:
Same as Monday.
F rid a y :
1. R est.
2. R eport fo r  l i g h t  massage.
Saturday:
Time t r i a l s  o r c o m p e tit io n .
B i l l  Bowerm an,^ tra c k  coach a t the U n iv e rs ity  o f Oregon, 
recommends two or th re e  hard days a week fo r  h is  tra c k  a th le te s , 
w ith  l i g h t  work on a lte rn a te  days. The hard work should be F a rtle k  
o r in te rv a l runn ing , o r a com bination o f the  two. A t ra in in g  guide 
is  made up th a t extends from October through June. Bowerman contends 
th a t  a long o v e ra ll p e rio d  o f  t r a in in g  is  necessary to  accomplish 
the  maximum in  running a b i l i t y .  He s ta te d  fu r th e r :
Each monthly t r a in in g  p e rio d  is  s ta r te d  w ith  d is tances 
o f 660, ¥ f 0 , 220, o r 110 yards w ith  re s t  In te rv a ls  the same 
d is ta n ce  as the d is ta n ce  run . The second week the re s t 
in te rv a l is  c u t to  o n e -h a lf the running d is ta n ce . The th i r d  
and fo u r th  weeks the  re s t in te rv a l is  one -qu a rte r the d is tance  
run .
18Don Canham, tra c k  coach a t  the U h iv e rs ity  o f  M ichigan, 
can a ls o  be considered a " l i g h t  w o rkou t" type o f coach. W h ile  he 
cons ide rs  o v e r-d is ta n c e  t r a in in g  and cross co un try  workouts as 
sometimes e s s e n tia l in  pre-season schedules, he advocates repeated
B i l l  Bowerman, "M ile  Mechanics and T ra in in g  Techniques," 
A th le t ic  Journal (Evanston, I l l i n o i s :  V o l. XL, No. 5i January, I960),
pp. 6-11 .
18Don Canham, Track Techniques I l lu s t r a te d , (New York: The 
•Ronald Press Co., 1952), pp. 3<>” 39.
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220's w ith  co n s ta n tly  shortened re s t pe riods  between runs . Both 
speed and endurance needs can thus be served by the s in g le  w orkou t. 
He s ta te s , 'W orking q u a r te r -m lle rs  to  exhaustion  during  the  t ra in in g  
p e rio d  is  a m istake s ince  d e f in i te ly  b e tte r  re s u lts  are ob ta ined  
from  under-w orking ra th e r  than over-w ork ing  them ."
A p o ss ib le  week's workout schedule fo r  a 400 meter runner 
o r q u a r te r -m lle r  was l is t e d  as:
Monday:
Jog a kkO to  loosen up, and take c a lis th e n ic s .
Work ten to  f i f t e e n  w ind  s p r in ts  o f f i f t y  to  s ix ty  
yards w alk ing  between them. Jog and shower.
Tuesday:
Jog a kbO to  loosen up and take c a lis th e n ic s .
Run fo u r  o r f iv e  wind s p r in ts .  Work a good 660 Or
a 350. Rest ten m inu tes, then run a good 220.
Jog and shower.
Wednesday:
Jog a MtO to  loosen up, and take c a lis th e n ic s .
Run fo u r o r f iv e  wind s p r in ts .  Work a good 300, 330
or 350 yards w ith  a gun s t a r t .  F in ish  up w ith  severa l
wind s p r in ts .
Jog and shower.
Thursday:
Jog a kkO to  loosen up, and take c a lis th e n ic s .
Run fo u r  o r f iv e  wind s p r in ts .  Take f iv e  o r s ix  
gun s ta r ts  and some baton exchanges I f  running the 
re la y  on Saturday. Shower.
F r id a y :
Rest o r take a very l i g h t  warm-up.
Saturday:
Meet.
Another p re v a il in g  view o f  t ra in in g  re q u ire d  fo r  tra c k  
a th le te s  is  th a t o f the Scandinavian tra c k  teams who su bscrib e  to  
n e ith e r  the  o v e r - t ra in in g  nor the  u n d e r- tra in in g  o f  th e ir  run ne rs . 
The success o f Swedish runners du ring  the  la s t  few decades has
17
prompted In q u ir ie s  by American coaches as to  th e ir  method o f
1 9t r a in in g .  Gosta Holmer, the Swedish Olympic coach, w ro te : "My
o p in io n  Is  th a t I t  Is  no t the races run th a t makes the runner, bu t
ra th e r  h is  t ra in in g  methods. I re je c te d  the American o p in io n  th a t
the  runners should have f ix e d  d is tances  to  run during  th e ir  d a lly
schedu le ; I re a liz e d , o f course, the g re a t im portance o f  th a t,  bu t
I wanted to  g ive  the boys the  fe e lin g  o f s e lf - c r e a t in g .  I wanted
them to  ge t to  understand them selves, and then f i x  the t r a in in g
accord ing  to  th e ir  own in d iv id u a l i t y . "
20Doherty a ls o  b e lie ve d  th a t work should be assigned to  the
runner p r im a r i ly  in  accordance w ith  the ru n n e r's  a t t i tu d e  and
em otional c o n t ro l.  He s ta te d  th a t  the q u a r te r-m ile  is  both a s p r in t
and maximum endurance e ve n t. As such, he advised running q u a rte r
m lle rs  in  an endless re la y  o f  220-yard s p r in ts .  Repeated numbers
o f runs were b e lie ve d  to  be the bes t c o n d it io n e r  fo r  endurance.
A lso  advocated were f iv e  p ra c t ic e  sessions per week. He advised
th a t to  run the  f u l l  d is ta n ce  " f o r  tim e " was never to  be done,
except fo r  s e le c t io n  o f  the team.
21Donn K In z le , fo rm er coach o f tra c k  and f i e ld  a t V ir g in ia  
M i l i t a r y  In s t i tu t e  and N ationa l Coach o f  Track and F ie ld  fo r  B ra z i l ,
1 9Gosta Holmer, "A T ra in in g  Program ," Track and F ie ld  News, 
A p r i l ,  19^9, 2 :6 .
20Kenneth D oherty, Modern Track and F ie ld  (New Jersey: 
P re n tlc e -H a l1, In c . ,  1953).
21 Donn K In z le , P ra c t ic a l Track A th le t ic s  (New York: Ronald 
Press C o., 1957).
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places sp e c ia l emphasis on s p e c if ic  needs o f  t ra in in g  fo r  h is  tra c k  
men. These needs are  c la s s i f ie d  as endurance, speed, pace judgment, 
and some phase o f  techn ique . A f te r  an a n a lys is  Is  made o f the 
ru n n e r 's  weak p o in ts , e f fo r t s  should be doubled on the p o in ts  th a t 
need Improvement d u rin g  the t r a in in g  program. K In z le  Is  In s is te n t 
on p re s c r ib in g  w orkout schedules on an In d iv id u a l basis and sug­
gests va ria n ce  In t r a in in g  load depending on the a th le te 's  a b i l i t y  
and needs. Some o f the  elements fo r  d a lly  program p lann ing  were 
1 Is ted as:
1. S tr id e  through 440 yards e a s ily  2 to  k times fo r  gradual
e a r ly  season development o f  endurance, form , and 
re la x a t io n .
2 . S p r in t s tra ig h taw a ys  and w alk curves 1 to  3 laps to
develop a c c e le ra tio n  a c tio n  and Improve speed-enduranee.
3 . Run repeated 220's a t  440 yard  pace 2 to  6 times to
Improve endurance and develop a h igh-speed f lo a t in g  
a c t io n .
k .  S p r in t  330 yards o r run a 660 a g a in s t tim e to  Improve 
endurance.
A survey on c o n d it io n in g  techniques fo r  the 400 m eter, MtO
22yard  dash was conducted by Stan Huntsman o f  Ohio U n iv e rs ity .
One hundred and tw e n ty - fo u r responses were ob ta ined  from coaches 
and a th le te s  th roughou t the  U n ited  S ta te s . A s e c tio n  o f the 
re s u lts  o f  the survey was e x tra c te d  as fo llo w s :
Time T r ia l  D istances Used In M id-season:
D istances Advocaters
100-110 yards 12
22Stan Huntsman, "A Survey on C on d itio n in g  Techniques fo r  the 
¥ t0  Yard-400 M eter R uns," com piled by In te rn a tio n a l Track and F ie ld  
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For the advocaters o f  400-440 yard d is tances  fo r  In te rv a l 
running (35)> the most common number o f  runs used was th re e .
For the advocaters o f  400-440 yard d is tances  fo r  In te rv a l 
runn ing , th is  d is ta n ce  was se le c te d  by 18 respondees on 
Monday and 15 on Wednesday and was used o n ly  once per week.
23Morehouse e xp la in s  In te rv a l t r a in in g  In  a ve ry e f f i c ie n t  
manner. W ith  regard to  any tra in in g  endurance program, s p e c i f ic i t y ,  
tempo and pace must be cons idered. These terms can be s im p li f ie d  
In to  speed, d is ta n c e , and ca p a c ity  o f a p e rfo rm e r. In In te rv a l
23Laurence E. Morehouse and P h i l l i p  J . Rasch, S c le n t l f I c  
Basis o f  P hys ica l T ra in in g . (P h ila d e lp h ia : W. B. Saunders and Co.,
T i l T ,  pp. # - 3 5 .
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t r a in in g ,  a conven ien t d is ta n ce  which can be trave rsed  a t the  des ired  
speed and Is  w ith in  the c a p a c ity  o f  the In d iv id u a l Is s e le c te d .
In t r a in in g  fo r  running a m ile , fo r  example, the  a th le te  
runs kkO yards In  60 seconds. An In te rv a l o f  tim e , say f iv e  
m inutes, Is a llow ed du rin g  which the  a th le te  jogs  or w a lks . A t the 
end o f the tim e in te rv a l he runs another 4^0 yards a t the  60-second 
pace, then a re s t In te r v a l ,  and then another kkO yards c o n tin u in g  
th is  program fo r  a s p e c if ie d  number o f r e p e t it io n s .
Using th is  system o f  endurance t r a in in g ,  the a th le te  has 
the a lte rn a t iv e  o f  g rad ing  the  in te n s ity  o f va ry in g  anyone o f 
the fo u r  elements w h ile  h o ld in g  the o th e r th re e  c o n s ta n t. The 
fo u r elements you w i l l  re c a ll are speed, tim e in te r v a l ,  d is ta n ce , 
o r re p e t it io n s .  I t  Is  no t a d v isa b le  to  a l t e r  the speed. I f  
the d is ta nce  Is  Increased, th e  a th le te  w i l l  have a tendency to  
develop a s ta te  o f  exh aus tion  too e a r ly  In the  p ra c t ic e  p e rio d , 
so th a t the to ta l  work o u tp u t fo r  the  day w i l l  be c u r ta i le d .
The b e tte r  p lan  would appear to  be to  Increase the number o f 
re p e t it io n s  w h ile  h o ld in g  speed, d is ta n ce , and re s t  In te rv a l 
co n s ta n t.
2kIn an a n a ly s is  o f  t r a in in g ,  Elmer M itc h e ll w ro te :
In the tra c k  e ve n ts , t r a in in g  Is  concerned w ith  fo u r fa c to rs : 
speed, endurance, courage, and e f f ic ie n c y .  To g a in  g re a te r 
speed, g iv e  fa s t  u n d e r-d is ta n ce  work. To ga in  g re a te r  endurance 
g ive  slow o v e r-d is ta n c e  work.
These two methods, pursued on approx im a te ly  a lte rn a te  days, 
are emphasized acco rd ing  to  th e  event, the need o f  the in d iv i ­
dua l, and the p lans o f  coach in g . For example, the s h o rte r  the 
d is ta nce  the g re a te r  the  emphasis on speed and u n de r-d is ta nce  
work; the longer the d is ta n c e , the g re a te r the emphasis on 
endurance and o v e r-d is ta n c e  w o rk . J f  a man lacks speed as 
compared w ith  o th e rs  In  h is  e ve n t, speed work Is  In  o rd e r . I f  
he lacks s tre n g th  and endurance, slow o ve r-d ls ta n ce  work Is 
necessary.
The c o n f l ic t  e x is t in g  between t ra in in g  methods Is  w e ll
2kElmer M itc h e ll ,  Sports f o r  R e cre a tion , (New Y ork : A . S. 
Barnes and Co., 19^7)> pp. 422 -^23 .
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condensed by J .  B. Lawther who w ro te :
Four hypotheses have been advanced in  recent years by 
champions o f  ex tra -endurance  s p o r ts . The f i r s t  is  the  one best 
a cq u ire d  th ro u gh  an e x te n s ive  succession o f  s p r in ts  in te rspe rsed  
w f th  e a s ie r ru n n in g . The second hypothesis is  th a t endurance 
is  s p e c if ic  to  the  ra te  o f  speed fo r  which one is  t ra in e d . I f  
one expects to  run a fo u r-m in u te  tw e n ty - f iv e  second m ile , he 
m ust t r a in  a t  th a t s p e c if ic  speed, even though because o f 
exhaustion  he has to  run less  d is ta n ce  than the m ile  in  h is  
e a r l ie r  months o f  t r a in in g .  Thp hypothes is  is  th a t one tra in s  
f o r  an endurance th a t  is  s p e c if ic  to  a p a r t ic u la r  ra te  o f 
speed. Change o f  speed f in d s  the  runner more fa tig u e d  because 
o f  less s p e c i f ic  t r a in in g .  A t h i r d  hypothesis  is  th a t  runners 
so  tra in e d  can in s e r t  changes o f  pace in  th e ir  runn ing , changes 
th a t  employ d i f f e r e n t  movements, and, to  some degree, d i f fe r e n t  
m uscle f ib e r s .  These changes o f  pace can be In se rte d  when the 
runne r fe e ls  e x tra  fa t ig u e  and may serve as a type o f  r e s t .
The fo u rth  h yp o th es is  is  th a t  extreme endurance t ra in in g  should 
in c lu d e  much more (lo n g e r) work than what has been customary 
in  Am erica. About twenty m iles  o f  running a day is  not 
uncommon in  Europe. 'J
I I .  STUDIES RELATED TO GENERAL PHYSICAL EDUCATION ACTIVITIES
The s tu d ie s  reviewed by the w r i t e r  th a t were re la te d  to  the 
problem  and w ere o f genera l phys ica l educa tion  n a tu re , were less 
numerous and covered a broader f i e ld  than the  tra c k  l i t e r a t u r e .
With re fe rence  to  endurance, o n ly  research th a t u t i l i z e d  running 
in  th e  endurance f in d in g s  was used. The many m uscular-endurance 
te s ts  in  the f i e l d  were considered n o t d i r e c t ly  a p p lic a b le  due to  
the la c k  o f c i r c u lo - r e s p ir a to r y  te s t in g  o f the in d iv id u a l.  Evidence 
in d ic a t in g  the d e s i r a b i l i t y  o f  s e le c t in g  a run o f  some type fo r  
measuring the endurance fa c to r  o f an in d iv id u a l Is  a lso  c ite d .
^ J .  D. Law the r, Psychology o f  Coaching, (New Y ork : P re n tice  
H a ll,  In c ., 1951)> pp. 271-72.
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26The Army F ie ld  M anual s ta te d  th a t  "run n ing  is  th e  most
e f fe c t iv e  way o f develop ing c ir c u lo - re s p ira to ry  response and i t
should be inc luded  In  the phys ica l educa tion  program every d a y ."
27Leonard Larson in d ica te s  th a t " th e  performance ins tru m en t
th a t  should be employed to  measure c ir c u lo - re s p ira to ry  endurance is
one th a t Invo lves  running fo r  a d is ta nce  o f 100 yards o r m ore ."
28John FaCilkner and Michael Yuhasz, in  a s tudy o f London
P u b lic  Schools o f  West O n ta rio , Canada, inc luded  in  h is  te s t  fo r
p hys ica l e f f ic ie n c y  the 200-yard run which was considered an In d ic a to r
o f  n a tiv e  speed and endurance.
The American A s s o c ia tio n  o f H ea lth , Physica l E ducation , and 
29
R ecre a tio n , used the 600-yard run -w a lk  as one o f  the te s t  items 
in  a b a tte ry  o f  seven th a t have been adm in is te red  to  many high 
school s tuden ts  o f the  n a tio n . The score made on the run was 
considered one o f the In d ic a to rs  o f the phys ica l f i tn e s s  o f  the 
in d iv id u a l .
^A rm y F ie ld  Manual, "P hys ica l T ra in in g ,"  (Washington:
U. S. Government P r in t in g  O ff ic e , 1950,) p . 171.
^ L e o n a rd  A. Larson, "Some Guid ing P r in c ip le s  fo r  Measurement 
and E va lu a tio n  in  Physica l E d u ca tio n ,"  C o lle c t io n  o f Papers presented 
a t  the Colloquium  on E xe rc ise  and F itn e s s , (M o n tic e llo , I l l i n o i s :  
A th le t ic  In s t i t u t e ,  1959)> p . 22k.
28John Fau lkner and Michael Yuhasz, "The London P u b lic  Schools 
P hys ica l E f f ic ie n c y  S tu d y ,"  Journal o f Canadian H e a lth , Physica l 
E duca tion , and R ecrea tion , (V o l. 26, December-January, i9 6 0 ), pp. 5~7.
^A m erican  A s s o c ia tio n  o f H ea lth , Physica l E duca tion , and 
R ecre a tio n , "Youth F itne ss  P ro je c t"  (Washington: L ib ra ry  o f  Congress, 
1958), p . 11.
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A handbook on phys ica l f i tn e s s  fo r  s tud en ts  In  c o lle g e s  and
30u n iv e rs i t ie s  was prepared by the U nited  S ta tes  O f f ic e  o f  E ducation ,
Federal S e c u rity  Agency In  c o lla b o ra t io n  w ith  the U. S. Army, U. S.
Navy, U. S. P u b lic  H ea lth  S e rv ice , and the p h ys ica l f i tn e s s  d iv is io n
o f the  O ff ic e  o f Defense, H ea lth , and W e lfa re  S e rv ice s .
The programs described  fo r  men and women a re  based on the
b e l ie f  th a t phys ica l f i tn e s s  Includes p hys ica l q u a l i t ie s  o f  s tre n g th ,
endurance, and s k i l l .
The endurance achievement te s ts  fo r  men were a 100- and 880-
yard run, and fo r  women a 50- and 200-yard run.
The te s t  Item used to  measure c a rd !o - re s p lra to ry  endurance
in  the phys ica l f i tn e s s  program fo r  the Army A ir  Forces was the
31300-yard run, as repo rted  by Edgar B. S tansbury.
32H arrison  C larke reviewed the p h ys ica l e f f ic ie n c y  te s t  o f 
the Army S p e c ia lize d  T ra in in g  Program and noted th a t  the te s t  was 
designed to  measure the p r in c ip a l fa c to rs  In  general phys ica l 
f i tn e s s .  These were designated as: s tre n g th , endurance, a g i l i t y ,  
and c o o rd in a tio n . The endurance fa c to r  was e s ta b lis h e d  through a 
300-yard te s t  Item .
30U. S, O ff ic e  o f  Education , Federal S e c u r ity  Agency, "A 
Handbook on Physical F itness  fo r  Students in  C olleges and U n iv e r s i t ie s , "  
(Washington: U. S. Government P r in t in g  O f f ic e ,  19^3)> p . 30.
31̂ Edgar B. S tansbury, "The Physica l F itness  Program fo r  the Army 
A ir  F o rce s ,"  Journal o f  H ea lth  and Physica l E duca tion , (W ash in g to n : 
November, 19^3, V o l. Tf, No. 9)» p . ^3 .
32H arrison  C la rke , A p p l1 c a t ion o f Measurement to  H ea lth  and 
Physica l Education (New York: P re n tlc e -H a l1, In c . ,  1955), pp. 160-81.
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33Cozens used the 220- and 440-yard  runs as one o f  the
components in  h is  achievement sca les  to  measure phys ica l e f f ic ie n c y
o f  s e n io r h igh school boys.
34Thomas Cureton inc luded  as one o f  the components o f  h is  
s e lf-d e v is e d  endurance te s t  the m ile  run . Th is run had to  be 
completed in  seven m inutes o r le ss , the su b je c t passing o r f a i l in g  
depending on h is  tim e .
I t  seems w orthy a t  th is  p o in t  to  mention one study th a t 
p a ra l le ls  the s tudy a t  hand and suggests a hypothesis th a t the 
f in d in g s  o f  the two s tu d ie s  seem to  agree even though they deal w ith  
d i f fe r e n t  aspects o f endurance.
35The s tu d ie s  o f  T. H e ttin g e r and E. A. M u lle r were brought 
to  the a t te n t io n  o f the assembly a t  the 57th Annual Meeting o f  the 
C ollege Physica l Education A s s o c ia tio n , he ld  in  Chicago in  1954. I t  
was reported  th a t  seventy-one separa te  experim ents performed on n ine  
male su b je c ts  over a p e rio d  o f  e igh teen  months prov ided data on how 
the development o f  s tre n g th  in  a muscle was re la te d  to  the in te n s ity  
and frequency o f  t r a in in g  a c t i v i t ie s .  The t ra in in g  was spent in  the
^ F re d e r ic k  W. Cozens, M a rtin  H. T r ie f ,  and N. P. N e ilso n , 
Physica l Education Achievement Scales fo r  Boys in  Secondary Schools, 
Qtew York: A. S. Barnes and Co., 193<>J, p . 35.
34Thomas Cureton, P hys ica l F itness  Workbook, (S t. L ou is :
C. V. Mosby Co., 1947), p . 4l .
^ T .  H e ttin g e r and E. A. M u lle r ,  "Muskel le i  s t in g  and Muskel- 
t r a in ln g , "  A rb e its p h y s io lo g ie  15, pp. 111-116, 1953, as found in  the 
57th Annual Proceedings o f  the  C ollege  Phys ica l Education Associa­
t io n ,  1954, p . 8 .
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form  o f  s t a t ic  c o n tra c tio n s  o f  the arm, measurements being observed 
by a sp rin g  s c a le . The s tudy revealed among i t s  many f in d in g s  th a t 
one muscle c o n tra c t io n  per day in  which the tens ion  was he ld  fo r  
s ix  seconds re s u lte d  in  as much increase in  s tre n g th  as longer 
p e rio d s  and more fre q u e n t p ra c t ic e s .
35In a te s t  o f  motor p ro f ic ie n c y , Frank Hlavac used h igh 
school s tuden ts  f o r  h is  s u b je c ts .
The purpose o f  h is  in v e s t ig a t io n  was to  compare the change 
in  s tre n g th  and m otor performance o f  two equated groups, one group 
being o ffe re d  p h ys ica l educa tion  f iv e  days w eekly, and the o th e r 
group on a th ree -day  week b a s is . Data used in  the study were 
c o lle c te d  from 126 secondary school boys. Both groups o f  su b je c ts  
were o ffe re d  a ty p ic a l phys ica l education  program during the tw e lve - 
week te s t in g  p e r io d . A b a tte ry  o f fo u r tra c k  and f ie ld  te s ts  and 
a group o f  s ix  s tre n g th  te s ts  were used to  measure s tre n g th  and 
motor p ro f ic ie n c y .  The components o f the te s ts  were age, h e ig h t, 
w e ig h t, hand and leg dynamometer measurements, ch in s , d ip s , broad 
jump* 50-yard  dash, sho t p u t, and h igh Jump.
The f in d in g s  were:
1. D iffe re n c e s  In  motor p ro f ic ie n c y  between f iv e  days 
and th re e  days per week groups a t the  end o f  the 
experim enta l p e rio d  favored the  fiv e -d a y  group.
However, the d if fe re n c e s  were too small to  be 
regarded as s ig n i f ic a n t .
35Frank J . H lavac, "Frequency o f Physica l Education In s tru c ­
t io n  as a Facto r In flu e n c in g  Changes In S treng th  and Motor 
P ro fic ie n c y  o f Secondary School B oys," M icrocarded M aste r's  th e s is , 
U n iv e rs ity  o f  W iscons in , Madison, W isconsin, 195*1, 64 pp.
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36F re d e rick  Cozens made a com parative  s tudy o f  two methods 
o f  teaching c lassw ork in  Track and F ie ld  even ts .
The purpose o f  the s tudy was to  show the e f fe c t  o f two types 
o f  t ra in in g  programs on performances In  va rio u s  even ts . Cozens s e t 
up two groups o f  freshman and gave in s t r u c t io n  in  the 100-yard dash, 
the 120-yard low h u rd le s , the h a lf - m i le  run broad jump, sho tpu t 
and d iscus .
One group underwent the  "con ce n tra te d  teach ing  m ethod," 
whereby each event was taken in  tu rn  and p ra c t ic e  pe riod s  g iven  to  
the p a r t ic u la r  event fo r  an extended p e rio d  o f  tim e d u ring  the sem ester.
The o th e r group p a r t ic ip a te d  In  a schedule in  which the s tu ­
dents p ra c tic e d  events on a d a i ly  ro ta t io n a l b a s is .
The conc lus ions  th a t were drawn were:
1. Improvement Is  more marked when p ra c t ic e  pe riods are
spread over co n s ide rab le  le n g th  o f  time ra th e r  than 
concen tra ted . T h is  m ight lead  to  the co n c lu s ion  th a t,
fo r  tra c k  a th le te s , th ree  p ra c t ic e  pe riods  per week o f
one hour each, spread over the e n t i r e  ye a r, is  a b e tte r  
schedule than p ra c t ic e  p e rio d s  o f one hour per day, s ix  
days a week fo r  one sem ester.
2. The g re a te s t ne t improvement o f  Method I I  (s ca tte re d
p ra c tic e  sessions) over Method I was shown to  be in  the 
h a lf -m ile  run . The s h o rt b u t fre q u e n t p ra c t ic e  periods
^ F re d e r ic k  W. Cozens, "A. Comparative Study o f  Two Methods o f 
Teaching Classwork in  Track and F ie ld  E v e n ts ,"  Research Q u a r te r ly ,
V o l. I I ,  No. 4 , December, 1931 > PP. 75“ 79.
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must have been o f g re a t advantage here . A pparen tly  s h o rt 
, bu t fre q u e n t t ra in in g  pe riods  fo r  runs In v o lv in g  endurance 
show g re a t advantage over the  same amount o f  tim e spent In  
long In fre q u e n t p e r io d s .
37Two experim ent groups were used by Thomas B e ll In  h is  s tu d y . 
The purpose o f  the s tudy was to  te s t  the  v a l id i t y  o f  c e r ta in  endurance 
te s ts  on c o lle g e  s u b je c ts . A freshman baske tb a ll squad o f twenty 
p la y e rs , and a second group o f  tw e lve v a rs ity  tra c k  men made up the 
two groups under c o n s id e ra tio n . The a th le te s  were te s te d  e a r ly  In 
th e i r  c o n d it io n in g  p e rio d  and again la te  In  th e ir  co m p e tit ive  season.
The te s t  Inc luded  runn ing  times on the 75, 150, and 300-yard 
dashes and scores on a maximal pack te s t .
Accord ing to  the a u th o r, the fo llo w in g  re s u lts  were ob ta ined :
1. The tim e on the 300 yards showed the most s ig n i f ic a n t  change
over the season and appears to  be the most e f fe c t iv e  
performance measure o f  Improved c o n d it io n .
2. V arious endurance In d ices  based on work decrement and
ad justm ent fo r  speed were a l l  o f less va lue  than the 
300-yard tim e In  d e te c tin g  change In  c o n d it io n .
3. W ith  performance measures such as the 300-yard run, the
scores are p robab ly  a ffe c te d  by fa c to rs  o th e r than 
endurance. These would inc lude  Judgment o f  pace and 
running s k i l l .  As such, the times on such runs would no t 
be o f  much va lue  in  e s tim a tin g  the presen t c o n d it io n  o f
^Thomas B. B e l l ,  "The V a l id i t y  o f  C e rta in  Tests fo r  E ndurance," 
Research Q u a r te r ly , Vol . 19> O ctober, 19^8, pp. 22<H*1.
a group.
However, the change over a c o n d it io n in g  pe riod  does seem to  
o f fe r  a p ra c t ic a l measure o f  Improved c o n d it io n .
A fa c to r  a n a ly s is  by McCloy was computed on tw e lve  a th le t ic  
even ts , adm in is te red  to  400 w e ll-c o n d lt lo n e d  s o ld ie rs .  Of these 
even ts , fo u r  can be considered as te s ts  o f c f r c u lo - r e s p ir a to r y  
endurance, one o f v e lo c i ty ,  another o f  muscular endurance, and one 
te n ta t iv e ly  Id e n t i f ie d  as mesomorphic body b u i ld .
One o f  the Im portan t f in d in g s  was the h igh fa c to r  w e ig h tin g  
o f  the endurance Index (300-yard run p lus 6 second run) w ith
c lr c u lo - r e s p ir a to r y  endurance.
39Doherty summarized the modern t ra in in g  p o in t o f  v iew  w ith  
regard to  human fa t ig u e  in  the J o u rn a l.o f the American A s s o c ia tio n  
fo r  H e a lth , Physica l E ducation , and R ecre a tio n . He s ta te d  th a t 
th e re  were fo u r  In te r - re la te d  co n s id e ra tion s  which determ ine p e r fo r ­
mance o f  an in d iv id u a l.  These were:
1. The s o -c a lle d  phys ica l changes commonly l is t e d  In
phys io logy  o f e xe rc ise  tex tbooks .
2. The sensations and even pains o f fa t ig u e  th a t a r is e  ou t
o f  these physio-chem ica l changes.
3. The v a r ia b le  s e n s i t iv i t y  o f  the same person and d i f f e r e n t
persons to  these se n sa tio n s .
H. McCloy, "A Factor A n a lys is  o f  Tests o f  Endurance," 
Research Q u a r te r ly , May, 1956, pp. 30-36.
^ K e n  D oherty, "T ra in in g  fo r  Modern R unn ing ," Journal o f  H e a lth , 
Physica l Education and R e c re a tio n , (Washington: A p r i l ,  1957), p . 71.
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k. The p e rs is te n ce  w ith  which the  runner presses h im s e lf 
forw ard toward tru e  p h y s io lo g ic a l l im i t s .
P ra c tic e , as many w r ite r s  b e lie v e , Is  one o f the prime 
co n s id e ra tio n s  which must be considered  in  motor development.
*to
According to  Knapp and D ixon, th is  c o n d it io n  may be viewed in  the 
l ig h t  o f a t  le a s t seven v a r ia b le s  whose in flu e n c e  seems to  determ ine 
the amount o f  b e n e f it  r e s u lt in g  from p ra c t ic e .  These a re : (1) d u ra tio n  
o f the p ra c t ic e  sess ion , (2) le n g th  o f  the re s t pe riods between 
sessions, (3) the p ra c t ic e  method, (4) speed o f movement during  
p ra c t ic e , (5) c h a ra c te r is t ic s  o f the le a rn e r , (6) a c t i v i t y  o f the 
le a rn e r du ring  the tim e between p ra c t ic e  p e rio d s , and (7) com p lex ity  
o f  the sk i 11.
i l l
Young conducted a s tu d y  the purpose o f  which was to  compare 
the ra te  o f  le a rn in g  in  four?day-a-w eek d is t r ib u t io n s  o f  p ra c t ic e  in  
a rchery  and badminton c la s s e s . Her s tudy revealed th a t s k i l l s  in  
a rchery were learned more r a p id ly ,  as measured by the g a in  o f the 
mean scores, when c lasses met fo u r  days a week ra th e r  than two days 
per week. In  badminton, however, more e f fe c t iv e  le a rn in g  occurred 
w ith  the two-day-a-week g roup . In  g e n e ra l, the f in d in g s  o f  th is  
study In d ica te d  small mean d if fe re n c e s  between the  two groups.
ilQ
Clyde E. Knapp and W. R obert D ixon , "A Study to  Determine 
the E ffe c t  o f TV*o D if fe re n t  D is t r ib u t io n s  o f  P ra c tice s  on Learning 
E f f ic ie n c y .11 Research Q u a r te r ly , V o l.  21, October, 1950, p . 331.
i i i
O liv e  G. Young, '*Rate o f  Learn ing In  R e la tio n  to  Spacing o f 
P ra c tic e  Periods in  A rche ry  and Badm inton,11 Research Q u a r te r ly ,
V o l. XXV, May, 195**, p . 231.
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Saul Ostrow, in  h is  unpublished D octora l D is s e r ta t io n , 
experim ented w ith  fo u r types o f  endurance te s ts  in  an a ttem pt to  
f in d  the best measure o f  endurance. These fo u r  were adm in is te red  
to  367 secondary school boys In  th ree  schools to  determ ine v a l i d i t y .  
R e l ia b i l i t y  was determ ined by te s t - r e te s t  on t h i r t y  boys fo r  the 
q u a rte r m ile  run , th ir ty - o n e  boys fo r  a tre a d m ill te s t ,  n in e ty -  
th re e  fo r  the C arlson te s t ,  t h i r t y - f o u r  fo r  the  200-yard s h u t t le  
run, and 211 fo r  the 40 -ya rd  s h u t t le  run . The re s u lts  o f h is  
e xpe rim en ta tion  showed th a t  the  440-yard run had a r e l i a b i l i t y  o f 
.955; the t r e a d m il l ,  .809; the  200-yard s h u t t le  run, .9^5; and the 
Carlson te s t ,  .559. In a d d it io n  to  being most r e l ia b le ,  the 440-yard  
run proved to  be the most v a l id  w ith  a v a l id i t y  o f .795. The 
tre a d m ill was second In  th is  respect w ith  a v a l id i t y  o f .575.
43
As p a r t  o f an e igh t-w eek t ra in in g  program s tudy , K is t le r  
used the f iv e -m in u te  run th re e  days per week as one o f the c o n d it io n in g  
exe rc ise s  used fo r  the group . The ne t ga in  in  yardage from the  i n i t i a l  
te s t  to  the f tn a l  measurement showed a ga in  o f 100 yards, o r 7% per 
man. As exp la ined  by K is t le r ,  the fa c t  th a t  the  zones o f the course 
over which the run was made were one hundred yards in  leng th  may have 
lessened the chances o f a b e t te r  record in  th is  even t.
42
Saul Ostrow, "An Experim enta l Study to  Determine Standards 
o f Organic Development fo r  use In  the Boys' Physical Education Program 
In  Hew York S ta te  P u b lic  Secondary S ch o o ls ,"  M icrocarded Ph.D. 
D is s e r ta t io n , New York U n iv e rs ity ,  Mew Y ork , 1951.
^ J .  W. K is t le r ,  "A  Study o f the R esu lts  o f E ig h t Weeks, o f 
P a r t ic ip a t io n  In  a U n iv e rs ity  Physica l F itness  Program fo r  M en," 
Research Q u a r te r ly , American A s so c ia tio n  fo r  H ea lth , Physica l E duca tion , 
and R e cre a tio n , March, 19 ^ >  PP. 23-28.
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I I I .  SUMMARY
F ive  tra c k  and f ie ld  au tho rs  recommended t ra in in g  schedules 
In  which the  p ra c t ic e  runs were u s u a lly  s h o r te r  d is tances  than run 
in  ac tua l c o m p e tit io n . These u n d e r-d is ta n ce  advocates were Lowe
l|ij.
and P o r r i t t ,  Mortenson and Cooper, Eastment, Canham, and D oherty .
These authors b a s ic a lly  assumed th a t  no t o n ly  cou ld  speed 
be developed by s h o rt-d is ta n c e  s p r in ts ,  b u t th a t  endurance a b i l i t y  
was Improved I f  re p e t it io n s  o f  these s p r in ts  were repeated be fo re  
the body had f u l l y  recovered from  the e f fe c ts  o f  the dash.
G i l l ,  Jones, W i l t ,  Bresnahan and T u t t le ,  O lds, and K In z le  
be lie ved  a com bination o f  both u n de r-d is ta nce  and o v e r-d is ta n c e  to  
be the most desirous fo r  the ru nne r. W ith o u t e xce p tio n , a l l  au thors 
claim ed s p r in ts  o f  between 50-330 yards as the be s t developer o f 
speed, and runs o f  600-800 yards as the  run fo r  develop ing endurance 
fo r  the q u a rte r m lle r .  In  g e n e ra l, equal amounts o f  tim e were 
a llo c a te d  to  o ve r-d ls ta n ce  and under-d I stance w orkou ts .
46Hacker and McKenley s tresse d  w orkouts th a t p re sc rib e d  the 
exact d is tance  th a t  was to  be run in  c o m p e tit io n . Repeated runs o f 
the p re scribe d  d is tance  were recommended w ith  the  tim e In te rv a l
J i l t
Lowe and P o r r i t t ,  Mortenson and Cooper, Eastment, Canham, 
and D oherty, lo c . c i t .
lie
G i l l ,  Jones, W i l t ,  Bresnahan and T u t t le ,  O lds, and K In z le ,
lo c . c i t .
46Hacker and McKenley, lo c . c l  t .
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between runs decreased as the  runner increased in  a b i l i t y .  Proper 
pace speed was the main outcome o f th is  type o f  t ra in in g  schedule.
Seven au tho rs  can be considered as moderate workout mentors, 
and f iv e  can be c la s s i f ie d  as heavy w orkout a u th o rs . Paddock, G i l l ,
l\7
Lowe and P o r r i t t ,  Jones, O 'Connor, O lds, and Canham were moderate 
not o n ly  as to  the v a rio u s  d is tances  run d a ily ,  bu t were moderate 
a lso  In  the amount o f  tim e th a t should be spent in  p ra c t ic e  sessions
s
du ring  the week b e fo re  the race .
Three au tho rs  w rote  th a t a l l  p ra c t ic e  t r a in in g  schedules 
should vary n o t o n ly  w ith  each tra c k  co m p e tito r bu t even w ith in  
the in d iv id u a l 's  w orkout schedule the re  should be f l e x i b i l i t y  
depending on h is  a t t i tu d e  th a t  p a r t ic u la r  day.
There was some amount o f  F a r t le k , or speed-p lay , in  th e ir
48
w orkout sess io n . These au tho rs  were Holmer, D oherty, and K in z ie .
Cherry and Boehm, Mortenson and Cooper, Wind, W i l t ,  and 
49Robinson were in  fa v o r o f  heavy workout schedules. Most o f  them 
b e lie ve d  th a t by runn ing  many times a t  top speeds In p ra c tic e  
t r a in in g  schedules on a year round b a s is , maximum re s u lts  would be 
ob ta ined  in  c o m p e tit io n .
47' Paddock, G i l l ,  Lowe and P o r r i t t ,  Jones, O'Connor, O lds, and 
Canham, lo c . c i t .
48D oherty and K in z ie , lo c . c i t .
49Cherry and Boehm, Mortenson and Cooper, W ind, W il t  and 
Robinson, lo c . c l t .
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The s tu d ie s  In v e s tig a te d  o f  a general phys ica l education  na tu re  
showed more u n ifo rm ity  In th e i r  conc lus ions than the tra c k  s tu d ie s .
Three au thors conducted s tu d ie s  th a t showed evidence th a t 
running was an e x c e lle n t media fo r  measuring c I r c u lo - re s p ira to ry  
endurance. B e l l ,  McCloy, and Ostrow"^ experimented w ith  va rious  te s ts  
to  f in d  the  te s t  measure o f endurance.
Nine separate instances were c ite d  where va riou s  authors 
u t i l iz e d  a run in  th e i r  b a tte ry  o f  te s ts  fo r  measuring endurance
and phys ica l f i tn e s s .
51Cozens came to  the conc lus ion  th a t Improvement in  tra c k  is  
more marked when p ra c t ic e  p e riods  are spread ovqjc..,a cons ide rab le  
leng th  o f tim e ra th e r  than being concen tra ted . He thereby was In  
fa v o r o f  a th ree-day-per-w eek t ra in in g  schedule fo r  a longer d u ra tio n  
o f  tim e .
52Hlavac found on ly  s l ig h t  d iffe re n c e s  between th re e - and f iv e -  
day a week phys ica l educa tion  schedules on developing s tre n g th  and 
motor p ro f ic ie n c y .
53Young's s tudy a ls o  revealed small d iffe re n c e s  between a 
two- and fo u r-d a y  per week c la ss  schedule on the ra te  o f le a rn in g  
badminton and a rchery  s k i l l s .
50B e l l ,  McCloy and Ostrow, lo c . c l t .
51 Cozens, lo c . c l t .
52Hlavac, loc . c l t .
53Young, lo c . c l t .
3^
5k
K is t ie r 's  study showed a 7% Improvement per man on a 
th ree -day  per week bas is  o f  running performances fo r  te s t in g  o f  
phys ica l c o n d it io n .
No In fo rm a tio n  was found on the s p e c if ic  number o f  r e p e t it io n  
runs necessary fo r  maximum endurance o r maximum running perform ance.
cL
K is t le r ,  lo c . c i t .
CHAPTER I I I
DESCRIPTION OF PROCEDURE
B o lto n  High School o f  A le x a n d r ia , Lou is iana  is  a co -educa tiona l 
in s t i t u t io n  o f 1438 s tu d e n ts , o f whom approx im a te ly  h a lf  a re  male. 
There are  s ix  d a ily  pe riods  o f  one hour each, and two male c lasses 
o f phys ica l educa tion  are scheduled each p e r io d . C la s s if ic a t io n  
o f  the boys' phys ica l educa tion  c lasses  is  accomplished by the 
se p a ra tio n  o f  the freshman-sophomore group from the ju n io r - s e n io r  
group a t  each p e r io d .
I .  SELECTION OF SUBJECTS
In  s e le c t in g  the s tuden ts  fo r  the s tudy , the f i r s t  fo u r periods 
o f  the school day were the  most ju d ic io u s  to  use w ith  regard to  the 
best tim e o f  day fo r  running purposes.
The f i r s t  p e rio d  s ta r te d  a t  8:45 a.m. and the fo u r th  pe rio d  
a t  11:45 a.m. A l l  s u b je c ts  ran b e fo re  th e i r  lunch p e r io d . The two 
c o n tro l groups, however, ran a t  the s ix th  p e rio d  which s ta r te d  a t 
2:15 p.m.
Two school semesters were re q u ire d  to  complete the s tu d y . The 
data com piled fo r  the f a l l  semester co n s is ted  o f measurements o f 
the  groups who were between J 3 i and 15 i years o f age. The sp ring  
semester was used to  com pile  data on the  o ld e r su b je c ts  Invo lved  In  
the  s tu d y .
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The studen ts a re  o r ig in a l ly  scheduled to  re p o rt to  the boys' 
s tu d y  h a l l ,  where the p h ys ica l educa tion  teacher compiles h is  
gymnasium c lass  r o l l .  The assignments to  the study h a l l ,  and thence 
to  the gym c lasse s , a re  made on a chance b a s is , w ith  the on ly  c o n tro l 
fa c to r  being the se pa ra tion  o f  the group in to  the freshman-sophomore 
and J u n io r -s e n io r  g roups. T h is  manner o f c la s s i f ic a t io n  assured the 
w r i t e r  th a t  the s tuden ts  p a r t ic ip a t in g  in  the s tudy were o f  random 
s e le c t io n  and re p re s e n ta tiv e  o f  the to ta l boy p o p u la tio n  o f  the sch o o l.
A f te r  the  p h ys ica l educa tion  c lass  r o l ls  were e s ta b lish e d  
du ring  the  f a l l  sem ester, the  s tuden ts  were checked to  see i f  th e ir  
age was between the range o f th ir te e n  years and s ix  months, and 
f i f t e e n  years and s ix  months. During the sp ring  semester, s tudents 
between the  ages o f f i f t e e n  years and s ix  months, and seventeen years 
and s ix  months were used In  the  s tu d y . A number o f  the s tudents were 
e ith e r  to o  young or to o  o ld , and they were assigned to  a d i f fe r e n t  
p h ys ica l educa tion  c la s s . There were no sub je c ts  p a r t ic ip a t in g  on 
any school a th le t ic  team and the groups were queried  to  see I f  they 
fo llo w e d  any type  o f  form al s p o r t a c t i v i t y  a f te r  school hours th a t 
re q u ire d  t r a in in g  o f a c o n d it io n in g  o r running type . There were no 
s tud en ts  in  th is  ca te go ry .
A l l  su b je c ts  to o k  p a r t  in  a p re p a ra to ry  t r a in in g  p e rio d  o f  
one week p r io r  to  the i n i t i a l  measurements. The p re pa ra to ry  t ra in in g  
p e r io d  was considered e s s e n tia l in  o rder to  a v e rt muscle and tendon 
s t r a in  and cons is ted  o f  a s in g le  one-m inute run d a ily ,  a t  the l im i t s  
o f  com fo rt o f the  in d iv id u a l.
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By drawing s lip s  from a h a t, the  va rio u s  t r a in in g  schedules 
were assigned to  the c la ss  p e rio d s . There were f iv e  s tuden ts  In  the 
o r ig in a l groups who were not p h y s ic a lly  ab le  to  p a r t ic ip a te  In  a run 
o f  th is  type . Three o f  the s tuden ts  had as thm a tic  c o n d it io n s , and 
two were extrem e ly  obese and, a lthough  m e d ica lly  sound, cou ld  no t 
fu n c tio n  p ro p e r ly  In th is  type o f  te s t .  These su b je c ts  were rep laced 
by o th e r studen ts  in  the c lass  on a chance b a s is .
The sm a lle s t number o f s tuden ts (24) was in  Group I I  and, 
th e re fo re , due to  the design o f  the s t a t i s t i c a l  method employed,
24 studen ts were inc luded  in  the  study from each o f the  groups. There 
were a few students who were no t Included In the  study who fo llo w e d  
the t r a in in g  schedule in  th e ir  c lass  p e r io d .
I I .  FACILITIES AMD EQUIPMENT
An o v a l, 440-yard , c in d e r tra c k  was a v a ila b le  fo r  use in  th is  
s tudy . The tra c k  was in  e x c e lle n t c o n d it io n , had adequate d ra inage , 
and p rov ided  s ix  running lanes . Pa inted on the In s id e  concre te  
cu rb ing  o f  the tra c k  were number marks a t  f iv e -y a rd  in te r v a ls .  These 
number marks ranged from  250 yards to  440 ya rds , which was a wide 
enough range to  measure the fa s te s t  and s low est runners o f  the  s tu d y .
The fo llo w in g  a d d it io n a l f a c i l i t i e s  and p ieces o f  equipment 
were a ls o  u t i 11 zed:
1. A stopwatch o f  one -ten th  second accuracy was used as the
tim e p iece .
2 . S ix  po in ted  s te e l rods were used to  spo t the  p o s it io n  o f
each o f the  s ix  runners a t  the e x p ira t io n  o f  one m inu te .
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3. S ix  y a rd s tic k s  were p rov ided  to  measure from the  curb 
number marks to  the spots o f  the s te e l rod m arkers.
b, A w h is t le  was used to  s ig n a l the end o f  one m inute  o f 
11 me.
5. C lo th in g  equipment fo r  the su b je c ts  was s tandard  gymnasium
s h o rts , t - s h l r t s ,  and gym shoes.
6 . The gymnasium and a concre te  runway beneath the  stadium
seats were u t i l i z e d  on th re e  occasions because o f 
adverse weather c o n d it io n s .
I I I ' .  WARMUP PROCEDURES
An Im portan t aspect o f  th is  s tudy was to  u t i l i z e  adequate s a fe ty  
p recau tions In o rd e r to  a v e r t muscle and tendon s tra in s  to  the s u b je c ts . 
The one-week p re p a ra to ry  t ra in in g  p e rio d  a llow ed the p a r t ic ip a n ts  to  
pace themselves and become p h y s ic a lly  ad ju s ted  to  the runs be fo re  any 
maximum performances were demanded.
I t  was a ls o  deemed necessary to  adopt a c o n s is te n t s e rie s  o f 
exe rc ises th a t were p redom inan tly  o f a m uscle-s^tre tch ing na tu re  and 
fre e  from a l l  running aspects which m igh t in tro du ce  a v a r ia b le  in  the 
tra in in g  schedu le . The l i s t  o f  exe rc ise s  th a t were g ive n  to  each 
group p r io r  to  t h e i r  runn ing  perform ance were as fo llo w s :
1. Leg S tre tc h
W ith legs spaced wide a p a r t , the w e igh t o f  the body is  
s h if te d  a lte r n a te ly  from one leg to  the o th e r  w ith  hand 
and arm pressure  on the knee. As the  w e igh t o f  the body 
s h i f t s  over one le g , th a t leg  Is In  a semi-knee bend
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p o s it io n  w h ile  the o th e r leg Is s t r a ig h t .  Hand and arm 
pressure  Is  a p p lie d  to  the  knee o f the s t r a ig h t  le g .
2. SI tups
S ta r t in g  from a r e c l in in g  p o s it io n  on the back, hands 
placed behind the neck, a s i tup Is perform ed. The head 
is  bent fo rw ard  In an a ttem p t to  touch e ith e r  knee. The 
legs are kept s t r a ig h t  and f l a t  on the ground.
3. Running in  Place
The su b je c ts  run in  p lace  fo r  twenty seconds, ta k in g  care  
to  l i f t  the knee h igh and a cq u ir in g  cons id e ra b le  j o i n t  
a c tio n  o f  the h ip  and knee jo in t s .
4 . S p r in t  S ta r ts
Four s ta r ts  o f Increas ing  a c c e le ra tio n  and e xp lo s ive  
movement are perform ed. The actua l d is ta nce  run on the 
s ta r ts  Is  l im ite d  to  less  than ten ya rds .
W ith the excep tion  o f the f i r s t  few weeks o f  t r a in in g  fo r  the 
heavy In te n s ity  groups, the re  were r e la t iv e ly  few com pla in ts  o f 
muscle soreness and in  no Instance was a measurement recorded when 
a s u b je c t was te m p o ra r ily  111 during  the t ra in in g  schedu le .
IV . TRAINING PROCEDURE
A ll  groups were re q u ire d  to  run w ith  maximum e f f o r t  fo r  one 
m inute on the I^O -ya rd  c in d e r t ra c k . A t the e x p ira t io n  o f one m inute, 
the d is ta n ce  th a t  was covered was measured.
Groups I ,  I I I ,  V, and V II ran two a d d it io n a l one-m inute runs, 
each o f  one m inute d u ra t io n . The tim e between th e i r  runs was he ld
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cons tan t a t  approx im ate ly  f iv e  m inutes and the  e n t ir e  c lass  p e rio d  
was devoted to  the experim ent.
The groups th a t ran o n ly  a s in g le  tim e devoted the remainder 
o f  the c lass  hour, a f te r  the run, to  games o f  a non-runn ing  type such 
as p ing pong, gym nastics, v o l le y b a l l ,  e tc .
Sub jects o f the  groups th a t ran on ly  th re e  tim es per week 
were assigned to  a s tudy h a ll c lass  fo r  the rem aining two days o f 
the school week.
The c o n tro l groups were measured a t  the  beg inn ing  and end o f  
the te s t in g  p e r io d . The s ix  weeks o f  tim e spent between measurements 
was devoted to  the re g u la r a c t iv i t ie s  o f the p h ys ica l education  
c la sse s . A l l  groups took p a r t in  a th re e -m in u te  warmup p e riod  
c o n s is t in g  p r im a r i ly  o f  s tre tc h in g  exe rc ise s  to  p reven t p o ss ib le  
muscle in ju r ie s  du ring  the  run . The costume fo r  running was s h o rts , 
gym shoes, and t - s h l r t s .  Throughout the s tudy an a tte m p t was made to  
e lim in a te  v a r ia b le s  which cou ld  In flu e n ce  the In d iv id u a l and group 
running performances aside  from the t ra in in g  schedu le .
During the t ra in in g  schedule, s ix  su b je c ts  ran a t  one tim e 
and fo u r  one-m inute heats were thus necessary to  com plete a group 
running perform ance. The crouch s ta r t  o r the s ta nd ing  s ta r t  was 
o p tio n a l and no s ta r t in g  b locks o r ho les were a llo w e d . The w r i t e r  
gave one dem onstra tion and le c tu re  on p roper s ta r t in g  technique 
du ring  the one-week p re p a ra to ry  t ra in in g  p e r io d .
On fo u r occasions the tra c k  was too  wet to  run upon, and the 
dry concre te  runway beneath the stadium  seats was used fo r  the t r a in in g  
schedule . The runway p rov ided  a s t r a ig h t  run o f  s ix t y  ya rd s . Groups
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I I ,  IV , V I, and V I I I  ran th re e  60-yard  s p r in ts ,  and Groups I ,  I I I ,  V, 
and V I I  ran n ine  s p r in ts .
The t r a in in g  program was performed Indoors three times because 
o f  extreme c o ld  weather o u ts id e . A s tep  te s t  to  a th i r ty - In c h  bench 
was g ive n  to  the  groups. The te s t  co n s is ted  o f s tepp ing  up and down 
the bench as ra p id ly  as p o s s ib le  fo r  one m inute o f  tim e . Groups I I ,
IV, V I,  and V I I I  took p a r t  In  one s tep  te s t ;  the o th e r groups In 
th re e .
V. COLLECTION OF DATA
Measurements were recorded on a weekly bas is  by the w r i te r  w ith  
the a id  o f s tu d e n t a s s is ta n ts .  S ix  o f  the most ab le  s tuden ts In  the 
c la ss  were s e le c te d  to  be markers fo r  the su b je c ts  on the days when 
running  performances were to  be recorded. Running performances fo r  
the s tudy  were made d a l ly ,  bu t measurements were recorded on a weekly 
b a s is , g e n e ra lly  on Thursday o r F riday  o f the week. The th re e -ru n -a -d a y  
groups ran two laps a f te r  th e ir  weekly measurement run. These measure­
ments were posted on the b u l le t in  board fo r  in c e n tiv e  purposes.
In an e f f o r t  to  be c o n s is te n t In  o b ta in in g  accurate  measurements 
o f  d is ta n c e  run by the p a r t ic ip a n ts ,  a se t procedure was fo llo w e d  on 
marking days. Each o f  the s ix  markers l in e d  up d ir e c t ly  behind the  
s ix  runners a t  the onset o f  the run . A t th is  tim e , the markers were 
to ld  the  d is ta n c e  th a t each runner had covered in  h is  p rev ious one- 
m inute  run . The markers then were aware o f  the approxim ate d is ta n ce  
th a t would be covered and moved to  th a t p o in t on the tra c k .  S ta r t in g  
a t  55 seconds, a one-second countdown was given o r a l ly  by the tim e r
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u n t i l  the w h is t le  was blown to  denote the  e x p ira t io n  o f the 60-second 
run. Th is countdown a llow ed  the markers to  a d ju s t themselves so as to  
be ve ry  near the runner a t  the  te rm in a tio n  o f the run . The spo t a t 
which each In d iv id u a l runner was a t  the  end o f the m inute run was 
noted by p la c in g  a p o in te d  s te e l rod a t  the in s id e  edge o f  the concre te  
c u rb in g . Permanent curb  m arkings a t In te rv a l d is tances o f f iv e  yards 
then f a c i l i t a t e d  more p re c is e  measurements w ith  a y a rd s t ic k  to  the 
c lo s e s t y a rd . The d is ta n c e  covered was then recorded on a master 
ta b u la t io n  shee t. On the days when no measurements were taken, each 
runner observed the d is ta n c e  he had covered when the w h is t le  in d ica te d  
the end o f  the run .
A normal number o f  absences were recorded during  the  te s tin g  
pe riod  due to  I l ln e s s ,  t r a v e l ,  school schedule c o n f l ic t s ,  e tc .  W ith 
the e xcep tion  o f  one s u b je c t, no absences were considered o f  a long 
enough d u ra tio n  to  a f fe c t  the  su b je c t^  running improvement to  any marked 
degree. An appendectomy n e ce ss ita te d  the  dropping o f  one s u b je c t from 
the s tu d y , and he was rep laced  by a s u b s t itu te  s tuden t who had been 
undergoing the same t r a in in g  schedu le .
The amount o f yardage gained from the I n i t i a l  measurement to  
the f in a l  measurement a t  the  end o f  the  s ix -w eek t r a in in g  schedule 
was computed both on an in d iv id u a l and group b a s is . These measurements 
were tre a te d  s t a t i s t i c a l l y  as shown In  Chapter IV .
CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA
The s t a t i s t i c a l  design used to  analyze th e  outcomes o f  th is  
s tudy was a th ree  fa c to r  a n a lys is  o f va riance . Th is des ign  analyzes 
the e f fe c ts  o f  the  th ree  experim enta l va ria b le s  In  th is  s tu d y  which 
were age, and the In te n s ity  and frequency o f t r a in in g  schedu les , as 
they r e la te  to  Improvements In  running perform ance. T h is  design 
a ls o  a llow s  an a n a lys is  o f the va rio u s  in te ra c t io n  e f fe c ts  o f these 
v a r ia b le s .  The data c o lle c te d  in  th is  experim ent are lo c a te d  in  
the appendix.
I .  DETERMINING THE COEFFICIENT OF CORRELATION BETWEEN IN IT IAL 
MEASUREMENTS AND GAIN MEASUREMENTS OF THE SUBJECTS IN THE STUDY
Due to  the v a r ia t io n s  in  the measurements o f the  I n i t t a l  
running performances o f  the sub jec ts  In  the s tu d y , I t  was necessary 
to  compute a c o e f f ic ie n t  o f  c o r re la t io n  between these i n i t i a l  measure­
ments and the ga ins recorded, to  determ ine i f  any re la t io n s h ip s  
between the  two e x is te d .
The product-moment method was used to de te rm ine  th e  degree 
o f c o r re la t io n ,  and the c o e f f ic ie n t  was computed to  be .1 4 1 . Th is 
f ig u re  is  no t s t a t i s t i c a l l y  s ig n i f ic a n t  a t the 5% le v e l.
I t  can thus be In fe rre d  th a t the d is tance  covered by a s u b je c t 
on h is  i n i t i a l  run had no e f fe c t  on the  amount o f  improvement he made 
du ring  the  te s t in g  p e rio d .
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I I .  ESTABLISHING THE SIGNIFICANCE OF THE MEAN GAINS OF THE 
EIGHT EXPERIMENTAL GROUPS
The mean ga ins in  running performance achieved by the e ig h t 
experim enta l groups are shown In Table I .  As the mean g a in  o f  
Experim ental group V I I I  was less than th a t o f any o th e r e x p e r i­
mental g roup , a t - t e s t  was computed between the I n i t i a l  and f in a l  
scores o f  th is  g roup . The t - r a t l o  ob ta ined In th is  a n a lys is  was 
k.k8.  As th is  r a t io  was s ig n i f ic a n t  a t  the 1% le ve l and s ince  the 
degrees o f freedom were the same fo r  a l l  groups, I t  may be In fe r re d  
th a t  the mean ga ins o f  a l l  experim enta l groups were s ig n i f ic a n t  a t 
the 1% le v e l .
I I I .  ANALYSIS OF THE DIFFERENCE IN MEAN GAINS OF THE 
CONTROL AND EXPERIMENTAL GROUPS
In o rd e r to  determ ine the e x te n t th a t the gains recorded by 
the  experim enta l groups can be accounted fo r  by the normal processes 
o f  m a tu ra tio n  and by the u n c o n tro lle d  d a lly  a c t i v i t y  o f the su b je c ts , 
a t - t e s t  was computed between the  mean gains o f  c o n tro l group and 
experim enta l group V I I I .  C on tro l group was se lec ted  fo r  th is  
a n a ly s is  because th is  group showed a g re a te r mean ga in  than d id  
c o n tro l group JD. Experim enta l group V I I 1 was se lec ted  because th is  
group showed less  Improvement than d id  any o th e r experim enta l group. 
As shown In  Table I ,  the  mean g a in  o f c o n tro l group Y_was s ix  yards 
and the mean g a in  o f  experim enta l group V I I I  was 12.5 ya rd s , which 
g ive s  a d if fe re n c e  In  mean ga ins o f 6 .5  ya rd s . In  the a n a lys is
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TABLE I
THE INITIAL MEAN, FINAL MEAN, AND MEAN GAIN, MEASURED IN YARDS, 
OF TWO CONTROL GROUPS AND EIGHT TRAINING GROUPS
Group I n i t i a l  Mean F ina l Mean Mean Gain
Group 1* 358.75 377.54 18.79
Group 11* 361.79 379.12 17.33
Group I I I * 357.96 377.71 19.75
Group IV * 358.50 371.54 13.04
Group V* 389.04 407.46 18.42
Group V I* 391.13 411.63 20.50
Group V I1* 390.21 407.25 17.04
Group V I11* 389.42 401.96 12.54
C ontro l Group 0 * 390.4 393.9 3.5
C ontro l Group Y * 362.7 368.7 6 .0
5 i  y r s . ,  3 runs d a ily ,  5 days a week 
5£ y r s . ,  I run d a lly ,  5 days a week 
5 i  y r s . ,  3 runs d a lly ,  3 days a week 
5 i  y r s . ,  1 run d a lly ,  3 days a week 
7 i  y r s . ,  3 runs d a lly ,  5 days a week 
y r s . ,  1 run d a lly ,  5 days a week 
7* y r s . ,  3 runs d a lly ,  3 days a week 
7* y r s . ,  1 run d a lly ,  3 days a week
*  I — 1 3 i to
*  I I  — 13* to
* 1 1 1 — 13* to
*  IV — 13* to
*  V — 15* to
*  VI — 15* to
*  V II — 15 i to
*vm — 15*  to  . . .
*C o n tro l Group 0 — I 5 i  to  17z y rs . 
^C o n tro l Group Y —  13* to  15s y rs .
de te rm in ing  the  s ig n if ic a n c e  o f th is  d if fe re n c e  in  mean g a in s , a 
t - r a t i o  o f  2.21 was o b ta in e d . Th is r a t io  was s t a t i s t i c a l l y  s i g n i f i ­
can t a t  the 5% le v e l .  As a r e s u lt  o f  th is  a n a ly s is , i t  may be 
in fe r re d  th a t the  u n c o n tro lle d  d a ily  a c t i v i t y  o f  the su b je c ts  and 
the normal processes o f m a tu ra tion  d id  no t Improve running 
performances as e f fe c t iv e ly  as d id  the  t ra in in g  programs fo llo w e d  by 
the  experim enta l groups.
IV. SIMPLE ANALYSIS OF VARIANCE DETERMINING THE SIGNIFICANCE OF 
THE DIFFERENCE OF THE MEAN GAINS IN RUNNING PERFORMANCES
W ith re fe rence  to  Table I ,  i t  may be noted th a t the e ig h t 
experim enta l groups v a r ie d  In  the amount o f  ga ins acqu ired  through 
the d i f fe r e n t  t ra in in g  programs. In  o rder to  determ ine the s i g n i f i ­
cance o f  these d iffe re n c e s  a s im ple  a n a lys is  o f  va riance  was computed. 
The re s u lts  o f  th is  a n a ly s is  are summarized in  the lower h a l f  o f 
Table I I .  The F - ra t io  fo r  the d iffe re n c e s  between the mean ga ins o f 
the e ig h t groups was 2.0k, which was s ig n i f ic a n t  a t  the 5% le v e l.
Th is in d ic a te s  th a t two o r more o f  the experim enta l groups, as shown 
by th e i r  mean g a in s , d if fe r e d  s ig n i f ic a n t ly  in  the amount o f  Improve­
ment in  running performance acqu ired  du ring  the t ra in in g  p e r io d .
V. COMPLETE ANALYSIS OF VARIANCE OF THE GAIN SCORES OF EIGHT 
EXPERIMENTAL GROUPS FOLLOWING DIFFERENT TRAINING SCHEDULES
Since the  v a r ia b i l i t y  o f  ga ins  between the experim enta l groups 
was s t a t i s t i c a l l y  s ig n i f ic a n t ,  a fu r th e r  a n a lys ts  o f va ria nce  was 
computed to  determ ine the  source o f  th is  va ria n ce  between-groups.
TABLE I I
COMPLETE ANALYSIS OF VARIANCE OF MEAN GAIN SCORES FOR EIGHT 
GROUPS OF SUBJECTS TESTED UNDER DIFFERENT TRAINING SCHEDULES





Between age groups .52 1 .52 .0005
Between In te n s it ie s  o f  t r a in in g 336.02 1 336.02 3.30
Between frequenc ies  o f  t r a in in g **81.33 1 481.33 4 .73  *
In te ra c t io n :  age and In te n s ity 99.19 1 99.19 .97
In te ra c t io n :  age and frequency 108.00 1 108.00 1.06
In te ra c t io n :  In te n s ity  and 
frequency **20.08 1 420.08 4.13  *
In te ra c t io n :  age, In te n s ity  
and frequency 5.3** 1 5 .34 .005
Between Groups 7**50.**8 7 207.21 2.04 *
W ith in  Groups 18731.50 18** 101.8
T o ta ls : 20181.98 191
^ S ig n if ic a n t  a t the  5% le v e l
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A fa c to r ia l  design which a llow s the between-groups sum o f 
squares to  be p a r t i t io n e d  in to  th ree  main e ffe c ts  and fo u r in te ra c t io n  
e f fe c ts  was used In  th is  a n a ly s is . The three main e ffe c ts  were: (1) 
age, (2) frequency o f  performance, and (3) in te n s ity  o f perform ance. 
The in te ra c t io n  e f fe c ts  were the va rio u s  in te ra c t io n s  o f the  main 
e f fe c ts .  The re s u lts  o f  th is  a n a lys is  are summarized in  the  upper 
h a lf  o f Table I t .
The T r ip le  In te ra c t io n  E f fe c t  o f Age, and th e  In te n s ity  and 
Frequency o f  T ra in in g  on Gains In  Running Performances. As show in  
Table I I ,  the F - r a t io  ob ta ined  fo r  the t r ip le  in te ra c t io n  o f  age, and 
the in te n s ity  and frequency o f  t r a in in g  was .005. This r a t io  was n o t 
s ig n i f ic a n t  a t the 5% le v e l.  T he re fo re , i t  may be s ta ted  th a t  the 
v a r ia t io n  between the e ig h t experim enta l groups was not the re s u lt  o f  
th is  t r i p le  In te ra c t io n  e f fe c t .
The In te ra c t io n  E f fe c t  o f Age and the In te n s ity  o f T ra in in g  
V a ria b le  on Gains in  Running Performances. As shown in  Table I I ,  the  
F - ra t io  fo r  the in te ra c t io n  e f fe c t  o f age and In te n s ity  o f t r a in in g  
was .97 . This r a t io  was n o t s t a t i s t i c a l l y  s ig n i f ic a n t  a t the 5% 
le v e l.  T h e re fo re , i t  may be s ta te d  th a t the v a r ia t io n  between the 
e ig h t experim enta l groups was not the  re s u lt  o f an in te ra c t io n  between 
these two v a r ia b le s .
The In te ra c t io n  E f fe c t  o f  Age and the Frequency o f T ra in in g  
V a ria b le  on Bains in  Running Perform ance. As shown in  Table I I ,  the  
F - ra t io  fo r  the In te ra c t io n  e f fe c t  o f  age and frequency o f  t r a in in g
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was 1 .06 . T h is  r a t io  was no t s t a t i s t i c a l l y  s ig n i f ic a n t  a t  the  5% 
le v e l.  The re fo re  i t  may be s ta te d  th a t  the  v a r ia t io n  between the 
e ig h t experim enta l groups was not the r e s u lt  o f  an In te ra c t io n  between 
these two v a r ia b le s .
The In te ra c t io n  E f fe c t  o f  the In te n s ity  and Frequency o f 
T ra in in g  V a r ia b le  on Gains In  Running Perform ances. As shown in  
Table I I ,  the F - ra t io  ob ta ined  fo r  the in te ra c t io n  e f fe c ts  o f  the 
in te n s ity  and frequency o f t r a in in g  v a r ia b le  was 4 .1 3 , which was 
s t a t i s t i c a l l y  s ig n i f ic a n t  a t the  5% le v e l.
The mean gains o f  the fo u r  groups t ra in in g  under these two 
c o n d itio n s  w ith  the e f fe c t  o f  age being he ld  cons ta n t a re  shown in  
the ta b le  below.
TWO-DIMENSIONAL TABLE SHOWING THE MEAN GAINS OF THE FOUR POSSIBLE 
COMBINATIONS OF GROUPS TRAINING UNDER THE FREQUENCY-|NTENSITY 
VARIABLES, WHEN THE AGE VARIABLE IS HELD CONSTANT
TABLE I I I
Frequency
V a ria b le
5 days per week 
(no.= 96
3 days per week 
(no.«  96)
In te n s 1ty  
V a ria b le
S in g le  one 
m inute run 18 .9  yds. 12.8 yds .
Three one 
m inute runs 18.6 yds. 18.4 yds .
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In o rde r to  fu r th e r  analyze th is  s ig n i f ic a n t  in te ra c t io n  e f fe c t ,  
fo u r  JF-tests were computed fo r  the d i f fe r e n t  p o s s ib le  com binations o f 
these two v a r ia b le s . The fo llo w in g  re s u lts  were ob ta ined  from  th is  
a n a ly s is :
1. There is  no s ig n i f ic a n t  d if fe re n c e  in  the e f fe c ts  o f
t r a in in g  f iv e  days and th ree  days per week when perfo rm ing  
th re e , one-m inute runs per t r a in in g  sess ion , In  the 
improvement o f  running perform ance. (F=.001, d f= l 6- 9^,
P.= <^05)
2. There Is no s ig n i f ic a n t  d if fe re n c e  In the e f fe c ts  o f  a
s in g le  one-m inute run and th re e , one-m inute runs, when 
performed f iv e  days per week, in  the Improvement o f  
running perform ance.
(F= .002, df= 1 & Sk, P.= < f05)
3. There is  a s ig n i f ic a n t  d if fe re n c e  in  the e f fe c ts  o f  a
s in g le  one-m inute run and th re e , one-m inute runs when 
performed th ree  days per week, In  the improvement o f  
running perform ance.
(F=8.40, df= 1 & 9k, P = > .0 ] )
G reater gains were ob ta ined in  th is  study through the 
heav ie r t r a in in g  schedule. 
k.  There is  a s ig n i f ic a n t  d if fe re n c e  In  the e f fe c ts  o f
t r a in in g  f iv e  days per week and th ree  days per week when 
perfo rm ing  a s in g le  one-m inute run per t r a in in g  sess ion ,
In  the Improvement o f running perform ances.
(F=8.55, df= 1 & 9k, P.= > .0 1 )
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G reater ga ins were made In th is  study when the t ra in in g
schedule was fo llo w e d  f iv e  days per week.
Two o f  the fo u r t r a in in g  schedules showed a s t a t i s t i c a l  s i g n i f i ­
cance o f  the d if fe re n c e  between th e i r  means when considered under the 
In te ra c t io n  fa c to r  o f f re q u e n c y - In te n s Ity . I t  should be noted a t  th is  
p o in t  th a t re fe rence  to  Table I I  w i l l  In d ic a te  a n o n -s lg n lf le a n t 
F - r a t io  fo r  the th i r d  o rde r v a r ia b le  o f In te n s ity .
S ince the second o rd e r In te ra c t io n  v a r ia b le  o f In te n s 1ty -fre q u e n c y  
has shown to  be s t a t i s t i c a l l y  s ig n i f ic a n t ,  the F - ra t io s  o f the s im ple
v a r ia b le s  o f  in te n s ity  and frequency are no t considered to  be a d d it io n a l­
ly  in fo rm a tiv e  to  th is  s tu d y , and w i l l  no t be eva lua ted  in  th is  ch a p te r.
The E f fe c t  o f Age on Gains In  Running Perform ance. The F - ra t io ,  
as shown in  Table I I ,  fo r  the  e f fe c t  o f age on running performance was 
.0005. Th is r a t io  was n o t s t a t i s t i c a l l y  s ig n i f ic a n t ,  and th e re fo re  i t  
may be s ta te d  th a t the v a r ia b i l i t y  o f  ga ins In running performance was 
no t the r e s u lt  o f the age v a r ia b le .
A n a lys is  o f Weekly Measurements. Table IV shows by means o f  
g ra ph ic  I l l u s t r a t io n ,  the trend  o f  the mean running performances o f 
Group I and Group I I .  These groups have the  age fa c to r  and the number 
o f  workout days per week on a co n s ta n t b a s is , w ith  the In te n s ity  o f  
the workout va ry in g  to  e ith e r  a s in g le  d a lly  run o r th re e  d a ily  runs .
The data used fo r  com p iling  the graph are g iven  In appendices A and B.
The s im i la r i t y  o f ga ins recorded by the two groups Is  c le a r ly  
e v id e n t. Reference to  the second week’ s records shows th a t  both 
groups f e l l  o f f  co n s id e ra b ly  in  th e i r  performance from the  I n i t i a l
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TABLE IV
AVERAGE YARDS RUN IN ONE MINUTE EACH WEEK BY TWO GROUPS BETWEEN 13^
AND 15 i YEARS OF AGE IN WHICH TWO DIFFERENT LEVELS OF INTENSITY































1 s t 2nd 3rd 4 th 5 th 6 th
week weekweek week week week
Group I ( th re e  one-m inute runs, f iv e  days per week)
________ Group I I  (a s in g le  one-m inute run , f iv e  days per week)
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measurement. I t  Is  the  w r i t e r 's  op in ion th a t  the s tim u lu s  p rov ided  by 
the appearance o f the v is i t in g  team o f p ro fe sso rs  who conducted the 
I n i t i a l  measurement served to  p rov ide  an In c e n tiv e  th a t co u ld  not be 
matched in  the second week. T h e re a fte r, however, the  t r a in in g  
schedules c a r r ie d  the groups to  h igher le v e ls  o f perform ance because 
o f  the c o n d it io n in g  fa c to r .
Group I ,  which ran th re e  times d a l ly ,  complained o f  some fa t ig u e  
and muscle soreness In the e a r ly  weeks o f  the te s t .  This may account 
fo r  th e i r  poor showing in  the e a r ly  stages o f  the t ra in in g  schedule, 
and i t  was not u n t i l  the la s t  week o f measurements be fore  th e  mean 
d is tances  were a lm ost id e n t ic a l.
Table V p o rtra ys  an id e n t ic a l re la t io n s h ip  w ith  Table IV. The 
mean d is tances  shown on th is  graph have been compiled by su b je c ts  o f  
an o ld e r  age group, however, a l l  o ther c o n d it io n s  remain th e  same as 
the preceding ta b le .  Raw data fo r  Group V and VI are found In 
appendices E and F.
The mean d is ta n ce  trend  is  f a i r ly  co ns ta n t from week to  week 
w ith  both o f the means le v e lin g  sharp ly In  the f in a l  week o f  the te s t .  
N otice  should be g iven to  the fa c t  th a t a lthoug h  the  mean yardage In  
the running performances o f the  o ld e r g roup  was a t  a h ig he r leve l than 
the younger group, the ga ins recorded by bo th  groups were about e q u a l.
As these groups ran in  th e  second semester o f  the school ye a r, 
the su b je c ts  were aware o f the te s tin g  program g ive n  to  the  younger 
studen ts in  the f a l l  semester and tha t may account fo r  the s u b s ta n tia l 
increase in  the second week o f  measurements as compared to  the  d ro p o ff 




AVERAGE YARDS RUN IN ONE MINUTE EACH WEEK BY WO GROUPS BEWEEN 15 i
AND 1 7 i YEARS OF AGE IN WHICH WO DIFFERENT LEVELS OF INTENSITY








































Group V (th re e  one-m inute runs, f iv e  days per week)
________ Group VI (a s in g le  one-m inute run , f iv e  days per week)
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Table VI shows a trend  comparison o f  running performances by 
Groups i l  and IV . in  th is  ta b le  a l l  su b je c ts  were o f the same age, 
ran an id e n t ic a l amount o f  time d a ily ,  bu t were e ith e r  on a th ree  or 
f iv e  day a week t r a in in g  schedule. The data used fo r  com p iling  the 
graph are found In  appendices B and D.
I t  should be noted th a t a lthough  the mean yardage measurements 
o f  Group IV shows a constan t g a in , cons ide rab le  f lu c tu a t io n s  o f 
in d iv id u a l weekly measurements were recorded by th is  group. This 
data can be found in  appendix D.
Table V II is  id e n tic a l to  Table VI except th a t an o ld e r age 
group is  represen ted . The data fo r  Group VI and V I I I  can be found 
in  appendices F and H.
A decided c o n tra s t o f a b i l i t i e s  is  presented in  th is  graph. 
A f te r  the th i r d  measurement, Group V I I I  fa i le d  to  ga in  s u b s ta n t ia l ly ,  
w h ile  Group VI s te a d ily  increased th e ir  performances for an a d d it io n a l 
two weeks.
F lu c tu a tio n s  in  in d iv id u a l mean d is tances from week to  week by 
Group V I I I ,  as evidenced in  appendix H, seems to  in d ic a te  an in s u f­
f i c ie n t  amount o f  t r a in in g  to  a llo w  fo r  an accu ra te  measurement o f 
running perform ances. Both groups th a t ran on ly  th re e  s in g le  runs 
per week (Group V I I I ,  Group IV) In d ic a te  th a t a f te r  th re e  to  fo u r 




AVERAGE YARDS RUN IN ONE MINUTE EACH WEEK BY TWO GROUPS BETWEEN
13 i AND 15 i YEARS OF AGE IN WHICH TWO DIFFERENT WEEKLY










































Group I I  (a s in g le  one-m inute run , f iv e  days per week) 
Group IV (a s in g le  one-m inute run , th re e  days per week)
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TABLE V II
AVERAGE YARDS RUN IN ONE MIHUTE EACH WEEK BY TWO GROUPS BETWEEN
152 AND 1 7 i YEARS OF AGE IN WHICH TWO DIFFERENT WEEKLY FREQUENCIES
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Group VI (A s in g le  one-m inute run , f iv e  days per week) 




I .  SUMMARY
The purpose o f th is  study was to  determ ine the e f fe c t  o f 
age, and the In te n s ity  and frequency o f  va rious t r a in in g  schedules 
on running perform ance. The d is ta n ce  the su b je c t ran In one m inute 
was considered as h is  running perform ance. The In te n s ity  o f h is  
t r a in in g  schedule was e ith e r  one o r th re e  runs during  the c lass  
p e r io d ;. th e  frequency o f  t r a in in g  pe riods  e ith e r  th re e  o r f iv e  
days per week; and two d if fe r e n t  age le v e ls  were under c o n s id e ra tio n .
The In v e s t ig a to r  used 242 male phys ica l educa tion  s tudents 
a tte n d in g  B o lton  High School o f A le xa n d ria , Lou is iana  fo r  the 
su b je c ts  o f  h is  te s t .  A l l  su b je c ts  were o f random s e le c t io n  w ith  
age being he ld  as a cons tan t fa c to r .  One age c lass  was comprised 
o f  132 to  1 5 i year o ld  s tu d e n ts ; the second age c la ss  o f  15 i to  
17 i year o ld  s tu d e n ts .
E ig h t groups o f  2b s tuden ts each p a r t ic ip a te d  In  running per­
formances under d i f fe r e n t  types o f t ra in in g  schedules. An a d d it io n a l 
two groups were c la s s i f ie d  as c o n tro l groups and p a r t ic ip a te d  In 
re g u la r phys ica l education  c lasses d u ring  the te s t in g  p e r io d . The 
c o n tro l groups were measured o n ly  a t  the  beginn ing and end o f  the 
s tu d y . Each week, measurements were recorded o f  the d is ta nce  covered 
by the su b je c ts  to  In d ic a te  trends  o f running perform ances.
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The e ig h t  t r a in in g  schedule groups Invo lved  In  the s tudy were 
v a r ie d  as to  age, and the In te n s ity  and frequency o f t r a in in g  schedules, 
In  the fo llo w in g  manner:
Group Age In te n s ity  o f  run Frequency o f  run
1. 13& to 152 years 3 runs d a lly 5 days per week
I I . 13 i to 15 i years 1 run d a lly 5 days per week
I U . 13 i to 152 years 3 runs d a ily 3 days per week
IV . 13 i to 152 years 1 run d a lly 3 days per week
V. I 5 i  to 172 years 3 runs d a lly 5 days per week
V I. 15* to 172 years 1 run d a lly 5 days per week
V I I . \ 5 i  to 172 years 3 runs d a ily 3 days per week
V I I I . 15 i to 17i years 1 run da I l y 3 days per week
The s ta t is t ic a l  design used to  analyze the outcomes o f  th is  
study was a th re e  fa c to r ia l  a n a lys is  o f v a r ia n c e .
The re s u lts  o f  the In v e s t ig a t io n  were:
1. S ix  o f  the t ra in in g  groups had a s t a t i s t i c a l l y  s ig n i f ic a n t  
-* mean ga in  o f over 17 ya rd s , and two groups had a
s t a t i s t i c a l l y  s ig n i f ic a n t  mean g a in  o f  over 12 ya rds, 
on th e ir  running perform ances.
2 . There was a s ig n i f ic a n t  d if fe re n c e  between the mean ga in
o f  running performances between the  two c o n tro l groups 
and the  e ig h t t r a in in g  groups In fa v o r o f  the t ra in in g  
groups.
6 0
3. There was a s ig n i f ic a n t  d if fe re n c e  between the mean ga ins o f 
the 3 day per week, s in g le  run d a lly ,  t r a in in g  group and 
the remaining s ix  t r a in in g  groups In  fa vo r o f the rem aining 
groups.
k.  The F - ra t io  o f the In te ra c t io n  e f fe c t  o f  the in te n s i ty -  
frequency v a r ia b le  was s t a t i s t i c a l l y  s ig n i f ic a n t  a t  the 
5% 1e v e l.
I I .  CONCLUSIONS
From the re s u lts  o f the  s tu dy , the fo llo w in g  conc lus ions can 
be drawn:
1. A s in g le ,  one-m inute run f iv e  days per week re s u lts  In  as
much Improvement in  running performance as th re e , one-
m inute runs, f iv e  days per week.
2. The 132 to : I S i  year o ld  s tuden t can Improve h is  running
performance as much as the 15^ to  17 i year o ld  s tu d e n t.
3 . Running performances can be Improved e q u a lly  as w e ll by
a th ree  day per week p ra c t ic e  schedule, as a f iv e  day 
per week p ra c t ic e  schedule, i f  th ree  runs a re  executed 
d u rin g  each p ra c t ic e  schedule .
4 . I f  a s in g le ,  one-m inute run Is used a t each p ra c t ic e
sess ion , the frequency o f  workouts must be on a f iv e  day 
per week basis fo r  maximum Improvement In running 
perform ances.
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I I I .  SUGGESTIONS FOR FURTHER STUDY
1. A s im ila r  study th a t  uses an age group In  which the age
o f m a tu ra tion  has been reached would g ive  new In s ig h ts  
In to  the  problem .
2. A s tudy th a t In v e s tig a te s  running performances over a
longer d is tance  would supplement the f in d in g s  o f th is  
s tu d y .
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WEEKLY MEASUREMENTS OF YARDS RUN IN  ONE MINUTE BY BOYS BETWEEN
1 3 i  AND ]5i YEARS OF AGE W ITH A  TR A IN IN G  SCHEDULE OF THREE
ONE-MINUTE RUNS, F IV E  DAYS PER WEEK
GROUP I
Number 1st 2nd 3rd 4 th  5 th  6 th
week week week week week week
1 400 388 402 403 415 419
2 393 386 397 399 400 401
3 345 306 314 322 344 349
4 356 350 355 361 372 375
5 346 364 341 375 372 375
6 379 380 384 385 397 398
7 399 405 411 405 423 420
8 349 344 331 348 372 380
9 325 313 322 319 329 325
10 272 275 295 300 289 293
11 332 339 350 346 358 354
12 357 365 391 389 397 400
13 296 332 325 357 342 361
14 412 407 424 420 425 425
15 351 358 360 365 367 371
16 420 421 422 422 422 425
17 387 389 395 399 412 408
18 404 395 400 412 410 422
19 356 350 368 370 366 370
20 320 303 325 329 337 332
21 330 310 316 315 340 345
22 374 362 375 380 363 375
23 361 326 359 367 364 370
24 346 322 331 363 364 368
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APPENDIX B
WEEKLY MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS BETWEEN
13ir AND 152 YEARS OF AGE WITH A TRAINING SCHEDULE OF A SINGLE








4 th  
week




1 388 384 394 400 391 411
2 341 323 350 352 353 360
3 368 367 367 370 379 379
4 314 316 321 326 324 330
5 362 358 355 361 355 365
6 331 333 357 368 357 362
7 406 404 412 410 410 413
8 385 475 479 479 399 421
9 368 360 375 374 377 377
10 388 380 385 375 399 392
11 345 345 355 356 365 372
12 375 365 356 370 377 389
13 348 349 340 352 379 381
14 307 318 314 299 320 323
15 335 342 348 358 360 370
16 397 403 410 411 410 415
17 336 324 336 353 350 350
18 415 420 433 433 429 429
19 352 347 350 364 361 361
20 373 372 371 383 370 373
21 380 385 391 386 403 409
22 344 350 333 350 340 370
23 361 360 361 361 377 380
24 365 365 365 358 372 369
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APPENDIX C
WEEKLY MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS BETWEEN
1 3 i AND 15 i YEARS OF AGE WITH A TRAINING SCHEDULE OF THREE,
ONE-MINUTE RUNS, THREE DAYS PER WEEK













1 356 353 352 360 361 367
2 356 364 360 345 372 371’
3 366 374 376 378 370 379
4 346 340 325 357 365 368
5 429 395 447 439 441 449
6 379 388 395 409 405 406
7 369 369 373 384 390 390
8 340 340 350 351 353 357
9 376 370 378 384 400 400
10 314 324 325 337 351 347
11 376 368 360 376 390 385
12 355 360 373 375 379 367
13 353 367 367 390 380 380
14 374 370 377 374 386 375
15 353 343 325 354 364 375
16 340 339 331 345 362 358
17 318 328 326 323 315 333
18 365 362 379 384 385 388
19 394 394 400 412 404 413
20 360 365 367 368 379 383
21 365 368 377 390 390 395
22 324 328 322 334 339 358
23 325 327 325 329 343 343
24 358 359 361 369 375 378
70
APPENDIX D
WEEKLY MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS BETWEEN
13£ AND 15 i YEARS OF AGE WITH A TRAINING SCHEDULE OF A SINGLE










5 th  
week
6 th  
weel
1 323 310 327 332 330 325
2 390 398 415 409 404 416
3 371 374 384 385 382 390
4 355 354 356 362 362 363
5 369 373 381 382 372 377
6 377 383 379 374 388 379
7 300 320 333 332 331 322
8 383 379 372 398 418 404
9 352 352 363 369 363 365
10 343 348 350 354 364 358
11 387 390 413 403 405 400
12 356 358 355 369 364 360
13 364 346 336 385 386 376
14 367 370 380 385 380 391
15 348 353 362 356 373 375
16 288 284 297 289 300 293
17 392 395 392 398 398 405
18 375 388 390 385 393 387
19 289 290 289 295 292 290
20 411 414 411 403 405 427
21 361 364 365 369 382 362
22 398 398 406 414 407 428
23 355 366 362 360 368 365
24 350 354 360 358 ■ 362 359
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APPENDIX E
WEEKLY MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS BETWEEN
15 i AND 17i YEARS OF AGE WITH A TRAINING SCHEDULE OF THREE












6 th  
weel
1 380 380 381 381 381 381
2 388 388 407 410 410 409
3 350 369 374 377 377 376
If 408 422 426 428 427 430
5 405 430 422 423 425 421
6 385 394 399 403 403 400
7 403 414 414 415 415 415
8 374 385 385 394 393 390
9 341 355 368 368 368 368
10 398 403 405 400 408 415
11 410 424 426 420 420 423
12 358 377 390 383 390 385
13 395 412 412 416 417 423
14 405 410 415 419 416 415
15 416 430 422 440 439 435
16 395 405 405 406 405 405
17 418 424 420 426 421 431
18 355 360 360 360 385 383
19 404 406 415 414 423 424
20 387 408 410 405 411 405
21 358 388 389 388 388 387
22 395 394 396 397 396 397
23 420 434 423 440 440 441
24 395 419 411 413 425 420
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APPENDIX F
WEEKLY MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS BETWEEN
1 5 i AND 17 i YEARS OF AGE WITH A TRAINING SCHEDULE OF A












6 th  
week
1 381 382 384 379 400 395
2 385 393 367 385 388 395
3 400 414 427 426 426 420
4 410 421 432 434 432 432
5 345 351 357 370 371 373
6 . 414 425 435 440 440 439
7 415 424 437 435 449 442
8 375 385 396 392 394 397
9 364 361 361 369 384 381
10 375 390 405 407 411 413
11 414 417 429 433 433 425
12 416 430 433 436 432 441
13 409 408 410 408 420 420
14 374 380 391 386 392 390
15 371 381 411 405 397 397
16 362 373 385 380 380 380
17 377 393 410 423 427 427
18 411 416 420 424 424 420
19 391 397 404 406 421 415
20 345 351 357 364 376 373
21 413 410 412 412 426 431
22 430 433 435 439 439 439
23 436 440 445 454 449 447
24 374 384 386 392 389 387
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APPENDIX G
WEEKLY MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS BETWEEN
15i AND 17i YEARS OF AGE WITH A TRAINING SCHEDULE OF THREE,










5 th  
week
6 th  
week
1 381 381 383 384 390 394
2 355 370 373 385 389 388
3 408 406 412 404 421 413
4 406 416 426 428 429 427
5 360 369 370 370 370 369
6 416 417 426 427 433 433
7 408 405 414 411 403 416
8 391 409 410 413 414 416
9 416 431 429 436 435 440
10 402 405 403 409 413 417
11 431 440 441 441 442 440
12 390 403 394 391 396 396
13 364 375 370 379 390 384
14 392 391 262 380 398 398
15 370 368 367 378 390 394
16 360 376 378 380 389 391
17 398 410 395 397 400 400
18 395 400 41 9 412 419 416
19 404 408 413 416 425 429
20 405 415 416 414 417 416
21 360 369 365 366 385 384
22 380 397 405 401 407 400
23 387 387 372 405 411 415
24 386 399 398 391 384 398
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APPENDIX H
WEEKLY MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS BETWEEN
15i  AND 17 i YEARS OF AGE WITH A TRAINING SCHEDULE OF A
SINGLE, ONE-MINUTE RUN THREE DAYS PER WEEK













1 382 390 391 393 388 394
2 370 375 387 388 386 397
3 422 420 435 436 438 438
4 400 402 416 408 425 410
5 377 379 384 384 373 385
6 380 373 377 376 379 380
7 362 369 382 377 365 369
8 345 345 346 348 351 " 351
9 422 433 431 429 428 424
10 393 412 411 417 410 400
11 377 377 385 391 360 390
12 370 395 419 432 429 429
13 431 430 437 435 434 431
14 339 436 435 437 350 353
15 358 375 377 375 360 373
16 378 378 381 383 385 380
17 387 387 385 383 380 388
18 358 358 360 362 363 363
19 402 412 417 422 422 421
20 432 432 431 440 439 439
21 414 434 434 436 436 437
22 418 431 430 429 436 436
23 391 390 387 413 407 404
24 438 440 447 460 459 455
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APPENDIX I
INITIAL AND FINAL MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS 
BETWEEN 132 AND 1 5 i YEARS OF AGE THAT PARTICIPATED IN REGULAR 
PHYSICAL EDUCATION CLASS ACTIVITIES DURING THE 
SIX-WEEK TESTING PERIOD
CONTROL GROUP Y





























INITIAL AND FINAL MEASUREMENTS OF YARDS RUN IN ONE MINUTE BY BOYS 
BETWEEN 152 AND 17 i YEARS OF AGE THAT PARTICIPATED IN REGULAR 
PHYSICAL EDUCATION CLASS ACTIVITIES DURING THE 
SIX-WEEK TESTING PERIOD
CONTROL GROUP 0




























COMPUTATIONS DETERMINING THE CORRELATION BETWEEN INITIAL MEASUREMENTS AND GAIN MEASUREMENTS




















■ fy dy fdy fdy X y
430-439 id 36 6 6 3d 216 60 0
420-429 15 10 10 5 5 25 125 25 10
410-419 6 16 12 24 17 4 68 272 24 36
400-409 9 id 12 15 id 3 54 162 39 15
390-399 12 16 6 6 id 6 20 2 40 80 34 2d
380-389 12 6 5 4 4 20 1 20 20 18 ; .13
370-379 24 0
360-369 9 10 3 6 6 22 -1 22 22 12 22
350-359 6 16 10 6 20 6 10 23 - 2 44 8d 42 32
340-349 9 6 6 42 id 17 -3 51 153 66 15
330-339 8 4 12 16 6 -4 24 96 32 d
320-329 30 10 15 5 -5 25 125 15 4o
310-319 l6 3 -6 18 108 0 16
300-309 7 2 -7 14 9d 7 0
290-299 72 1 -d d 64 72 0
280-289 27 id 2 - 9 18 162 0 45
270-279 10 1 -10 10 100 10 0
192 234 1891 456 2do
f x 23 26 32 37 35 24 8 3 1 2 1 -280
dx -3 -2 -1 0 1 2 3 4 5 7 ,8 9 176
fd x 69 52 32 35 48 24 12 6 15 9 152-•150* 2 c = .05
c.2fd  x 207 104 32 35 96 72 48 30 112 72 818
y
_ ni
.  ( .0 5 )2  -  3 .14
<f x = i/~818  -  ( . o n 2 -  = 2.07
192
r  = JLZi "  (.05  * .01)
192___________________ = .1 ^1 * * ( n o t  s ig n i f ic a n t  a t  5% le v e l)
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APPENDIX L
COMPUTATIONS OF SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN GAINS 
MADE BY'CONTROL GROUP 0 , WITH NO TRAINING SCHEDULE, AND 
GROUP V I I I ,  WITH A TRAINING SCHEDULE OF A SINGLE 
ONE-MINUTE RUN, THREE DAYS PER WEEK
CONTROL GROUP Y GROUP V I I I
Gain D ev ia tio n D e v ia tio n Gain D ev ia tio n D e v ia tio n
Yards o f Mean Squared Yards o f Mean Squared
9 3.0 9 12 -  .5 .25
5 -  1.0 1 27 14.5. 210.25
-  3 -  9.0 81 16 3.5 12.25
-  8 -1 4 .0 196 10 -  2.5 6.25
20 14.0 196 8 -  4 .5 20.25
„ 5 -  1.0 1 0 -12 .5 156.25
-  4 -1 0 .0 100 7 -  5 .5 30.25
15 9.0 81 6 -  6.5 42.25
14 8.0 64 2 -10 .5 110.25
16 10.0 100 7 -  5.5 30.25
13 8 .0 64 13 .5 .25
-  5 -11 .0 121 59 46.5 2162.25
-  4 -1 0 .0 100 0 -12 .5 156.25
15 9.0 81 14 1.5 2.25
-  2 -  8 .0 64 15 2.5 6 v25
-  6 -1 2 .0 144 2 -10 .5 110.25
5 -  1.0 1 1 -11 .5 132.25
8 2,0 4 5 -  7.5 56.25
6 0 .0 0 19 6.5 42.25
21 15.0 225 7 -  5 .5 30.25
0 -  6 .0 36 23 10.5 110.25
5 -  1.0 1 18 5.5 30.25
1 -  5 .0 25 13 .5 .25
11 5 .0 25 17 4 .5 20.25
150 1720 301 3478.00
Mean Gain C ontro l Y 6 .0  yds. Mean Gain Group V I I I  12.5 yds.
SD « / '  1720 +  3*+7& -  10.51
TVJ
SEd -  10.51 V lS  +  24 = 2.9*+
25 • 24
t  = (12.5 -  6 .0 ) = 2 .2 1 *
2.9*+
* - ($ |g n If le a n t d if fe re n c e  between mean ga ins a t 5% le v e l)
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APPEHDIX M
COMPUTATIONS OF SIGNIFICANCE OF GAINS MADE BY BOYS BETWEEN 
152 AND 17 i YEARS OF AGE WITH A TRAINING SCHEDULE OF A 
SINGLE ONE-MINUTE RUN, THREE DAYS PER WEEK 
(GROUP VI11)




Gain D ev ia tio n  From 
Mean
D e v ia tio n
Mean
1 382 394 12 -  .5 .25
2 370 397 27 14.5 210.25
3 422 438 16 3.5 12.25
4 400 410 10 -  2.5 6.25
5 377 385 8 -  4 .5 20.25
6 380 380 0 0 0
7 362 369 7 -  5.5 30.25
8 345 351 6 -  6 .5 42.25
9 422 424 2 10.5 110.25
10 393 400 7 -  5.5 30.25
11 377 390 13 .5 .25
12 370 429 59 46.5 2162.25
13 431 431 0 0 0.0
14 339 353 14 1.5 2.25
15 358 373 15 2.5 6.25
16 378 380 2 10.5 110.25
17 387 388 1 11.5 132.25
18 358 363 5 7.5 56.25
19 402 421 19 7.5 56.25
20 432 439 7 5.5 30.25
21 414 437 23 10.5 110.25
22 418 436 18 5.5 30.25
23 391 404 13 .5 .25
24 438 455 _1Z 4.5 20.25
301 3,179.50
Meand = 2Zf/ l o t 5
= 12.5
SDd -  /  79-5
23
= 13.69 t  = 12.5
13.69 2.79
SEMd "  V 2k = 4 .4 8 *
-  2 .79 * ( s lg n l f le a n t  a t  the 1% le v e l)
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APPENDIX N
COMPUTATIONS OF A SIMPLE ANALYSIS OF VARIANCE DETERMINING 
THE SIGNIFICANCE OF THE DIFFERENCE OF THE MEAN GAINS 
IN RUNNING PERFORMANCE
13i to 15i 15* to 17i
5 days weekly 3 days weekly 5 days weekly 3 days weekly
heavy 1 iqht heavy 1 Iqht heavy lig h t heavy 1 Iqht
18.79 17.33 19.75 13.04 18.42 20.50 17.04 12.54
451 416 474 313 442 492 409 301
12895 9844 10710 5803 9524 12034 8769 7253
8475.04 7210.67 9361 .50 4082.04 8140.17 10086 6970.04 3775.04
K












-  + (T y l5 )2n




With In-Groups Variable = Total SS -  Between-Groups SS = 18731 .5















2 .0 4 *
* (s lg n lfle a n t a t the 5% level )
81
APPENDIX 0
COMPUTATIONS OF COMPLETE ANALYSIS OF VARIANCE OF MEAN GAIN 
SCORES OF EIGHT EXPERIMENTAL GROUPS FOLLOWING 
DIFFERENT TRAINING SCHEDULES
Source o f  Variance Sum o f  Squares d f
A A ge =  J M i  +  ( A - , )  .  ,
(young and o ld ) n n
= + AlQ ^ l -  56650.02
= .52
I In te n s ity  = + - & i l  -  K ( l - l )  = 1
(heavy and l ig h t )  n n
= + .  5665o.o2
=  336 .02
F Frequency = A JS l + - i l 3 i  _ K ( p . ] )  = ]
(3 and 5 weekly runs) n
.  i l | ] I 2 + i i ^ 2 .  56650.02
= 481.33 ( s ig n i f ic a n t  a t  5% le v e l)
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APPENDIX 0 (continued)
Source o f Variance Sum o f  Squares d f
A - l I te ra c tlo n  e f fe c t  = (Tyh + T o l)-(T o h  + T y l) ^
(age and In te n s ity )  KN
( 1818- 1580)2
-
= 99.19 (A - l)  (1-1)=1
l-F  In te ra c t io n  e f fe c t  = (Th5 + T13)-(T15 + Th3)2 
( In te n s ity  and frequency) KN
,2
(1507 -  1791)_
m  ( l - l ) (F -l )=1
420 .08* ( s ig n i f ic a n t  a t 5% le v e l)




99.19 ( A - l) (F - l  )=1
A - l-F  T r ip le  In te ra c t io n  e f fe c t  = Between-Groups SS -  To ta l SS 
(age, frequency, and In te n s ity )




COMPUTATIONS OF F-RATIO TESTS OF THE INTERACTION EFFECTS
OF INTENSITY AND FREQUENCY ON RUNNING PERFORMANCES
OF EIGHT STUDY GROUPS
F - ra t lo  between a s in g le  one-m inute run and th re e , one-m inute runs,
t r a in in g  5 days per week
K -  fcx) 2 
N
= ( 180)2 
96
= 33787.51
Tota l Variance = j£X2 -  K
= Mf297 -  33787.51
= 10509.49'
Between-Groups Variance -  W 2 +
n
■ e g i !  *
= 2.34









Variance Source SS d f Ms F
Between-Groups 2.34 1 2 .3^  .002*
W ithIn-G roups 10507.15 _gf . 111.78
Tota l 10509.49 95
*(n o  s ig n i f ic a n t  d if fe re n c e  a t the  5% p o in t)
V
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APPENDIX P (con tinued)
COMPUTATIONS OF F-RATIO TESTS OF THE INTERACTION EFFECTS OF 
INTENSITY AND FREQUENCY ON RUNNING PERFORMANCES
OF EIGHT STUDY GROUPS
F - ra t io  between a s in g le  one-m inute run and th re e , one-m inute runs,
t r a in in g  3 days per week





T o ta l Variance = * X 2 -  K 
= 32535 -  23343.84 
= 9191*16
Between-Groups Variance. -  iM 2. ,.(ti ).i
n n
-  K
-  1883).2 + m f . 48 1 48 -  23343.84
= 753.76
W fth in-G roups Variance = To ta l V. -  Between-Groups V.
= 9191 *16 -  753.76
= 8437.40
V a r ia t io n  Source SS d f Ms F
Between-Groups 753.76 I 753*76 8 .4 0 *
W1thln-Groups 8437 .40 J 4  89*76
T o ta l 9191 *16 95
* ( s lg n l f le a n t  d if fe re n c e  a t the 1% p o in t)
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APPENDIX P (continued)
COMPUTATIONS OF F-RATIO TESTS OF THE INTERACTION EFFECTS OF
INTENSITY AND FREQUENCY ON RUNNING PERFORMANCES
OF EIGHT STUDY GROUPS
F - ra t io  between 3 and 5 day per week t ra in in g  sess ions, using th ree ,
one-m inute runs





T o ta l Variance
2
= * X  -K
= 41898 -  32856
= 9042
Between-Groups Variance = . ( H i!  ,  jT s i i  .  K
n n
= -  32856.0
= 1.04
W1thln-Groups Variance = To ta l V.-Between-Groups V.
= 9040.96
Variance Source SS d f Ms F
Between-Groups 1.04 1 1.04 .001*
W ithIn-G roups 9040.96 96.18
T ota l 9042.00 95
*(n o  s ig n i f ic a n t  d if fe re n c e  a t 5% p o in t)
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APPENDIX P (continued)
COMPUTATIONS OF F-RATIO TESTS OF THE INTERACTION EFFECTS
OF INTENSITY AND FREQUENCY ON RUNNING PERFORMANCES
OF EIGHT STUDY GROUPS
F - ra t io  between 3 and 5 day per week t ra in in g  sess ions, using a 





T o ta l Variance = £ X 2 -  K
= 34934 -  24130.04
= 10803.96 •
(T3) 2 (T5) 2Between-G roups Variance = — ‘— + — •— -  Kr  n n
= -  24130.04
« 900.37
W ith In-Groups Variance = To ta l V. -  Between-Groups V.
» 10803.96 -  900.37 
-  9903.59
Variance Source SS d f Ms F
Between-Groups 900.37 1 900.37 8 .5 5 *
W ith In-Groups 9903.59 j)4  105.35
Tota l 10803.96 95
* ( s lg n l f  le a n t d if fe re n c e  a t  the 1% p o in t)
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